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ABSTRACT . - : . 

This study is focused on organizational and \ 
procedural aspects of the Cdnstruction Systems Program (CSP) , a 
developmental/demonstration project. The report is^'^d^rived ' * 
principally from practical, observations by 42 active participants 
(architects, engineers, contractors, construction' managers, owner's 
staff) In a four-school pilot program. Also included £tr,e diagrams ^ 
that apalyz^ (1.) overall program or^^anization, . (2) -do^cument - 
preparation, and (3) construction scheduling experient;e* Other graphs 
and tables plot construction cost experience, ^his report directs its 
research to the concerns^ of various categories of participants 
.through folir major phases of building': (1) design an^ organization, 
'<2) documentation and bidding, (3) control of time dnd , money, and (4) 
management of construction operations. Particular* eaphasis is given 
to problems of contractual relationships and' professional 
responsibilities as influenced by the techniques of sysiems bqilding. 
The report concludes vith recomiaendataons, pllrtic^lar'ly for ounefis 
utilizing the new methods. * (Author/^MLF) ^. • f ^ 
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Abstracts ' -> 

'< 

This study io focused on' organizational and procediural 
aspects tff^the Construction Systcnis Program <CSP), • 

^ difevclopmental/denonEtration project co- sponsored by 
€he Detroit Public SchpSl^ ^and Bduc5eitlo\ial racilS:^!^ 

' tdb6ratori,es, Inc*^ New Yos;k City* 

The rcpqrt* Is derived principally froci practical obscj> 
yations by 42 ^tiye'pA'^^clpQnts (architects, engineers^ 
contractors I construction managers, ovnier/s staff) ih e 
^loiir school'*pilol prograjn cal^Led "CSP-1.** Also included 
are diagrams vfhich analyze: 1) o|^a:all program or^ein«> 
Ration, 2)'/dop2ment preparation, 3) construction 
. schedulinglexperience* Other graphs and tables plot ' 
construction cost experience, • - « 

An '^licr publication ft\ssessnient of CSP , Richard I#« 
-Feajthcr stone, Michigan State Uiiyersity, 1972) used » . 
^ statistical comparisons to show that the*^ diverse 
*fipproache^ employed iiad signiifican^Iy reduced costs 
and time frcn conventional construction, wfille Itk 
proviii^ >qt2ality of school buildings. TecrmlG(ues hava 
included; lndus.trlali2ed subsystjsms, 2) perforw*- , ^ 
ance specif iciitions, 3) bulk ''bidding, 4) phased biddingi^ \ 
5)^^managen)^t contrj^uting, 6) expanded scheduling* * " \ 



The current repast directs its r^seareh to the concecna- 
of various cqtegories'W prif tidpants through fout 
major phases of buildings 1). design & tDrg^nization, . 
2) doa;mentatibn & bidding, 3) fr^ntrol of time 6 monsyt 
.4) management of construcHon operations. Particu«» v 
lar emphasis Ib 'given* trf*'ptoblcms of contractual 
relationships and professional responsibilities as 
influenced by the techniques of systems building* 
Ihe report concludes with recornrnend^tions, perticii* 
•larly for ov^ers utilising the new methods* ^ 

.Available froas \ , . 

Detroit Schbolft Center, Office of School Houadiig 
SOS? Woodmrd, Detroit,* Hichigan 48^)2 . 

Fricei $4*00 CChedcs p^yabX« to Dctroi^t -Public Schools 
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FOREWORD: . A 

* » " " _ 

The work of ^he Construction Systems Progi^am ha^ givai us en« 
couragement ^s ,we strive to solve, our many problems in ci^eating ^ 
renewed and improved facilities for* tKbusaiids of students. Ma\ny 
hurdles remain, particularly in thj.s period of unprecedented in- 
»flaticn; however, we believe^ weTliave developed methods and infor- 
mation >*useful *in controlling costs and accelerating construction 
tiine^ Our CSP-1 pil<^t prfogram experience will permit us to apply 
the successful features of systems and irtanagement .technologies to 
"subsequent programs^ thereby aiding amortization of investment 
while upgrading educational environment. < ' 

We h9pe this proc^urall analysis, which is base^^rimarily on 
practical paftticipant views; wi^l be useful not ortly in Detroit 
but may be of benefit foi^ cities "and school ^districts confront- 
ing similar problems elsewhere. ** * ^ 

Dr. Alvin G. Skelly,. Deputy Superintendent., 

Office of School Housing, Detroit Public Schools ^ 
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FOCUS of .this REPORT: . 

Lowered enrollments have eaised this crisis, but planners Icpow • 
'the., "or obi ems have not dinolnished. In citi^s like* Detroit, 
Where certain older secondary schools provide only half the* 
space^ ^er "pupil of newer suburban schools, the pattern, of , 
dejjrivation is sustain'edvand serious. Just kfeepirig up with 
replacement 'pf obsolete and unsafe facilities — not to mention 
needed expansion ^for new and improved curriculum ~ seems im^ 
possible within present or anticipated economic resources. Yet, 
responsible school boards , administrators, and planners rm^st 
keep trying to upgrade the educational envirofunent for every , 
student now inadequately housed. * .... 

In 1969,, Detroit orga^i^ed 'the Construction Systems Program 
(CSP) in' an effort to cope with certain of its school building ' 
cosfc/time/quality«* problems. The program included a successful 
*four-school demonstration project called ♦*CSP-1" which'-wa^s 
evaluated in a 1972 publication,* "An Assessment of the ENstroit 
Public Schools Construction Systems - Program," by Richard- L'. 
' Featherstone,^ Ph.D., Michigan State University. That document 
pjfimarily used' statistical comparisons to show that- the diverse ' 
new approaches otiployed by jCSP-1 hacl: 1) reduce conventional' 
construction time by '44 perbent, 2} reduced conventional con- 
struction costs by 14*percent, 3)*improved ^ality by providing, 
air conditioned, highly £le:^le space. **' , . •"v * 

^The "Assessment*^ was 1i welcome 'and useful summaLry Of accomp-* i 
lishments and ^. ideas; however, it was not intended to be (a* "how 
to" book. It did not attempt to probe the^ complex ^concerns 
of building professionals regarding sp^ific techniques/and 
"contractual rela'tlonships,. Thus,^ thi% follow-up study was 
conceived as* an organizational and j^rbcedupal analysis of* 
architectural, engineering^ and business aspects intrinsic to 
multi-million dollar s'chool construction projects. • ^ 

Because, people are needed to ii(^e things happen^ this report 
focuses on-* and in flsf^cjt,' derives from— the concerns of 
individuals who were actively engaged in organizing,. Resigning, 
bidding, constructing, and supervising th^ CSP-l jschools^ Al* 
though directed toward "building prof essional's,j|» that, term is 
emphatit:all^y interpreted to include the "owhers" who assen4)le 
ttie building team and vrfio are at the heart of the contractual^, 
"relatiorfships. Csily^ b^j^ concertcd^^improvements in the perfor* 
mance of many participants will urban schools be able to cope 
with their varst backlog of crowded and cleficient facilities* "'^ 
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CSP EXPERIENCE:'- . ' \ . / 



!• ^ Defininb-'Pfetroit^s Fac ility Needs :; / . ^ 

The Construction^ Systems Program (CSP)'^ w^s organised to deal with 
the p^rticular ne^ of Detroit JEor^ sp;^ializejd-use additions to 
secondary schools All I0etrolt secondar^'^ schools afe seriously 
overcrov/ded "on the basis of statfev;ide* standards • Some buildings 

' are obsolete, ^but there are Tiany s^ibstantial old^ stuctures 
\Chich 'v/ithin their rigid archit;ec^ure can accomraodate .academic 

*»cia5srooms, offices, et*^ cetera* ,TherQ is,* however; a great need 
for expanded curricula in vocatiy^nal- technical subjects* Archi- 
tecturally, this requirement translates into 2-, and 3-story 
wide- span variable- space additions , with flexible services, adapt- 
able to changing needs for shops,' laboratories, art, homenaking, 
H^nd music rooms*. Oft^ ther^ is a need for additional or improved 
supplemental services^, such/as kitchens and dining facilities* 
These requirements constitute a more complex, hiqhly- serviced,^ 
and r:iore expensive buildirtg -type than s*.andar;5 acadeitiic classrodhis^ 
br open space instruetiorial 'area. 

The original proposal' for CSP described the tv;in dilemmas of rj^^- 
• ing cor^^^and slo\;er*.construction tima. Costs for conventionally- 
designed permanent- buildings had risen 100 p^ercent in the prcq^-cing 

years* Constr'uetion time had -increased/VO percent in the t.arle 
period. These dual 'asp^cts^ v;ere inter-relatcxi, anc they combined 
to create serious .:problems for a school district which sputjht to'^ 
be responsive to commOnity needs. ^ * / • 



2. Qutliniiiq^a Systems Program ; ^ 

Based on advice received from several consultant sources c^nd from 
investigations of .experiences in other cities, 'Detroit oUtllnpd a 
program that v/as largely deriyatiy*^ in obj^tives emd, methods from' 
predecessor programs in the United. States" and Canada initiated by 
Ec^uC'^tional Facilities Laboratories,, Inc. (EFL), New York City. 
fc5*L was established by the, 'Ford Foundation to encourage resenich 
in all areas^ relative to. improving .learning environments. Like 
• t^ie prior programs, CSP was aided by EFL and, like the others 
itjcalled itself a "syrtems" program. The term ."systems," most ^ 
commonly defined qs "an interdependent gi^oup of items forminCji a^ 
unified whole,." has been interpreted to pertain not only to the 
parts of construction bufto its process. 

One of 'the first CSP activities v;as the formation ^of an advisory' 
committee. (i<cfcr to 'roster pn pag^ vij.i.) This group of j^ro'fes- 
sionals from governnent, education, and the construction industry 
provided direction and assistance .throughout the organizational 
phases. Becauc^ CSB< has been a multi-project coopbrativje effort, 
there have been rany additional contdtts between, representatives 

c , * 

• . — a • ■ ■ 

• ' I 9 • 



of contractors, supplier^, jnanufacturers, regulatory agency offi- 
cials, and others, une of the major benefits of CS\r has been its 
function as a foru?r» for diverse groups to interact^ and (Exchange- 
ideas. . 



3. Initiating a Demonstration, Proj.ect. ;. . 

After early discussion about the size of an initial project and 
the ;nar>:e't potential required to interest industry in an innovative 
tecrmological response, the C5? /advisory Conrni-ttee recomrenc'ed a 

" "tv;o- track" progr^n, of v;hich the first track pilot project v;ourc . . 
be of relatively ir.odest size. Four projects were desighate<i for 

/ the pilot procran — all sp^ialized-use additions to secondary 
schools. They were to rangf^ in si7,e from 44^,000 to 105,000 r^quaire 
feet, 'and aggregated to ^60,000 square feet in area. Fours archi- 
tects had cilready been, separately comnussioned, but 'they agreeo to 
work cooperatively^ and they participated in subsequent decisions, 
on. how the program was to ^be accomplished, ^fter son^- analysis, 
they decided to base .the s^ste^ization of components on five sub- *. 
systerns: 1) Structure, 2) -Ati iosphere.v(HVAC) , 3) Lighting-Ceiling, 
4)., Interior Space Diyision^ 5\ Vertical Skin. The architects also 
agreed to work v;lthin a common modular design discipline. J\ltho'Jcjh ' 
performance specifications for the five subsystems were derivatiV/e 
, from the, Toronto systems program called "Study of Educational y 
Facilities" (SEF),. they were extv^sively revised for Det- • it ni^f^dn 
and Dctrpit area codjis. Bidding '*.echniqacs used in Detroit v/ere 
different from Toronto's, and more .closely resBT.bled those of the. 
State of Florida "^s "Schoolhouse Systems Program'* (iiSP). 

4. Bidding the Work ; • - ' . ' • / 

Five subsystem contract awards, totalimj S4.1 million, were r^de 
in torch pf l97r. Ti'/o- subsequent biddinrj phases resulted in \con-. 
tracts for an additional S7»4 rdllipn of "nonsystems, " v;hich in-* 
eluded separate Substructure, and conventionally-organised.. work ^ 
categories ^Building, hechanic^l , Electrical), plus three eqvip-- 
ment contifacts. The "nonsyste^s"* also included alterations to ^ 
• existing buildings and some ^ite work. 3y .nugust of 1971, 311.5 
'million in contracts had been av;arded to twelve prime contractors,.^ 
all o*f whom v.orked on all four sites' more or less Simultaneously. \ 
Contracts for the' four schools totaled about, 'three percent below 
v;hat was considered a. very tight^ budqet. 3ubsyst«r; bidding carr.c 
in more than 10 percc^nt below esfci::atcs. Nonr.ysteris bids camc'in 
abput 10 percent ever estimates, and scr.e cats were made in alter- 
ations: work at *:wo existing buildings. Jetailed ^costs 'are in oat d 
form and diagrams on pages 99 through IIS of- this report. Other 
compairative cost information appears in the next, section, . 
"B. Assessment of Hilot Program." 
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5. Managing ,the Work ; 



Although est- bfegan with the expectation of .having a general con- 
tractor assigned contretts and an* "overall coorxiinative inansgerial 
responsibility," it was decided to experiment by connissioning a 
"Management Contractor" 'to assume this responsibility. Requests 

'"for proposals v/ere sought fron, several types of organisations, 
bi^t th'g firm selected was an independent affiliate of an^ estab- 
rished G^eral- contracting firm. They manned four sites, handling 
full-tiVie 'Supervisory and expediting responsibilities, but doing 
no actual buiiding, serving as^an "ov.iter* s. agenjtll^n a profes- 
,sional capaqlty for a lump sum fee. Tht service v/as limited in 

^ duration to the actual construction period, and limited in scope 
because bas=^ schedulinrj,* estimafincj, and cost control duties uere 
handled By a separately-rcormissioned consultant. Partly Ljecause^ 
of the somewhat restricted natur'b of 'the responsibilities,^ the 
desigrifitio^i "Management Contractor" v;as used, rather than the nor< 
copmon terrn "Constj?uction F^nager." Additional backgrounc and dis- 
cussion of these services are included as major sections of this 

^i^eport. ' ^ 



B.. ASSESSMENT of PILOT PROGRAM: 

1. Measuring Objectives ;. 

Some n:onth3 before the completion of the CSP-1 schools, a study ' 
.v;as initiated which led to the presentation to the Detroit Board 
of Education in Septe'nber, 1972, just as the additions v.cre br^ng 
occup\ed, of a report by Dr. Richard L. Peatherstcne of l.ichic.m 
State University.' .Called an Assessment , tY^^ docunonj: was, es*=rn- 
tially, a 'measure of how successfully the program had r.ct its. 
thre^ o^igin'all/- stated basic objectives: 

a) reduce construction time, , ' ^ 

b) « reriuce .construction costs, ^ 

r) maintain or i.tiprove quality of buildings* 

7h^ report ao«^lyx,ec! the objectives b^' tc.bulatlhg coraj^aratlve 
statistics with red,^^t equivalent conventionnlly dcoignei anc 
bjilt Detroit scl/jols (i.e., sirgilar-si^ed spcicialized-use addi- 
tions to secondary\schoois) where the f^iiitors could* be quantifi^Ci 
The 41-pa§e document included, in. a<''d,ttion to background infor^ia- 
a tion, a r'^nb^t of observations and reconjT.ondations too lencthv to 
re;"ort h^ire-*' hov/ev^tr, pri:rary conclusions; appear in the next. 
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paragraph. i\ synopsis of *the "Assessment" appeared in the Council 
of Educational- Facilities Planners Journal for Deceniber, 1972*. 
(pp. 8-11). 

2. Stating the Conclusions ; 

The "Assessment," stated that the objectives had been net. Briefly, 
t'ho conclusions' were reporteG**as follows: 

i) Savings of about^44 percent in tiiue over selected siinilat 
recent Detroit school projects; 

b) Savings of about 14 percent in ^costs over selected sinilar 
recent Letroit school projects • 

In regard to the third objectiye ("co maintain or improve quality"), 
, the report pointed out that the conventionally designed aop built / 
scjiools used as a con^parisoA were not air-conditioned, while the 
CSir-l schools -v/ere. Also/ the "Asivessnent" emphasized the T.uch 
greater flexibility of CSfc'-l buildings because of their relocat- 
ability of partitioning',' lighting, air supply ^nd air- return. 
Enhanced by flexibility, the report stated, "Ciat^-l projects arc 
likely to be rore functional as educaticncii programs And tc^aching 
rethocs change in the future." 



C. APPROACH ta-this STUDY: 

1. Vxewinq Total Process ; 

v<hen the original CSt propo£paI docun:ent v;as prepared in 1969, it 
included a co.Tjr.itment to conclude the dtjt;onstration project v;ith 
-a'^*'technicGl ^evalua^t ion . " *KanV types of evaluative research could 
be ben€-ficial in helping organize subsequent, building prograr.s, 
for example: a) measures of how successfully C3P-1 schools met 
environmental criteria (thermal, auditory, photometric, etc.), or 
b) rreasures of attitucinal response fromXSi^-1 school users 
(students, teachers, community, etc.) This study, hov;ever, .has 
concentrated on analyzings the total process of getting schools 
built, rather th^in evaluating the final product./ 

/ 

/ 

Much of the inipetus for this particular type of ^ investigation 
came from "Building S^-stcns Information Clearindhou^ie" (EiilC/EB'L),, 
Kenlo rari^, California. V/orking closely with its parent if^rganiza- 
tion, Educationril Facilities Laboratories, Inc. (EFL) in .Mew York 
City, 33IC/ErL convene<i directors of si>; £FL-:ipon sored systems 
programs in 1972- ' r.t the initial -meeting, Alan C. Green, 



Secretary- Treasurer of EFL, spoke of the "need .to identify the' or- 
ganizational aspects of systems programs" as an aid in replicating 
similar programs in other locations or situations^ The directors 
concluded that the most effective method to accomplish the objec- 
tive was to focus in "a highly analytical way on the process 'of^' 
getting schools constructed. Although originally visualized as a 
cooperative investigation of several programs in the United States 
and Canada, the work came to be concentrated on Detroit's CSP-1 
schools /^However , it has retained the concept that the overall 
process is relevant elsewhere; and not just for systems buildings, 
but for building prograins ev'er^ywhere. ^ 

2. Sxplkininq the Research- Method ; 

The study has been based primarily on interviews with 42 partici- 
pants in 'the CSP-1 program: a) owner administrators, staff and 
conrsultantsr, b) commissioned architects, c) consulting engineers, 
d) management contractor* personnel, e) contractor representatives, " ' 
including manufacturers, suppliers, and contractor's engineers • 
(Refer to roster on* page ixi) Each of tne interviewees >/as selected 
as having ari active and interested role. Obviously, 'some were much 
iTiore involved than others; for only a few participants was CSl 1 
their sole responsibility 'during their active period. Tv;o repre- 
sentatives were^ selected from each of the four architectural firms. 
Generally, one was involved with design and one with construction 
phases* Undtir Detroit's professional contracts arrangemen.t, engineer 
are consultant to the architects. Howev^, they were interviev/ed as 
an autonomous category in order to identify their partitular concerns 

In order to. encourage forthright answers, interv^iewees vere assured 
*£hat their replies would be reported anonymousjly, although identi- 
fied by broad category of primary concern. With the exception of 
three .participants who were not personally accessible and v/ho re- 
plied to. written questionnaires,, interviews v;ere taperrecorded with 
permission. Later, their commentary ^s summarized in v/ritten form, 
.and the tapes were erased. Although all interviewees w^e asked 
certain of .tne same representative questions, the foremat was in- 
formal and bpenre^)rf^« Interviewees ^w^e encouraged to volunteer 
domments and suggestrdhs, arid most had -mUch to say. A typical 
interviev; lasted three hours ahd comprised perhaps 15,000 words. 
Sections XI through V summarize the ideas and opinions in abbre- 
viated form, sometimes parap^lfased for brevity or clarity. A 
conscientious effort has been made to present the responses as 
accurately ^as possible. 

*3. . Summarizinq .the Data ; • ^ ^ . v 

In order to help the interviewees reconstruct and expand their ov/n. 
thoughts, Summaries of scheduling and cost, experience data had been 



prepared and were available for ireview by interviewees involved ' 
with those aspects. This same scheduling and cost Information 
is included in graph form in the body of this report. In the 
interview process, special emphasis was given to probing aspects 

. new -to the owner's experience in*CSE-l, such as: a) industrial- 
ization, b) performance specifications, *c) bulk bidding) 
d) phased bidding, e) management contracting, f) expanded ' 
network scheduling. Other topics \jere simultaneously explored, 
such as:' a) ^supervision of cbnsjtruction, &) professional, re- 
sponsibilities, , c) payment procedures, d)^ co^'t control, , 
3) regulatory agency relationships, et cetera • Using a research 

•methqdology loosely termed "content analysis," the interviewees' 
responses *A>Qre categorized into 19 topics and farther categor- 
ized by rfesppndent classification.-^^ With each topic there are, 

''typically, tv^fo representative questions: a) How did it work?;' 
b) How can it be done better another time? In otHer words, 
analysis and recommendation ♦ The predominant viev; is that of 
non-ovnier participants but, finally, in Section VI., an attempt 
i s made to summa rize tlie totarl process from ^he owner's 
perspectivear " • ' 

A summary view of the overall time span appears immediatel;^ 
following this s^tion. (Refer to "Schedule of Program Organiza- 
tion in Relation to CSP-1 Construction Phases," page 9.) Because 
CS? h^s been a developmental effort with long range goals, its'' 
organizational aspects were extended. .Subsequent demonstration 
projects will eliminate or abbreviate ag unnecessary many organ- 
izational priases* However, this comprehensive schedule will help 
the reader tc identify the sequence of major eveits and the 
several levels of simultaneous activity necessary to keep par-, 
ticipants and process in cadence;. , 
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A. ADAPTING to DjVERSE ATTITUDES: 

1. Background : ^ . * 

In CSF-l the roles of all participants changed considerably. Tor 
the owner's staff t CSP became a new appendage. For 'architects and 
^engineers, CSP meant less autopomy. For the management "personnel^ 
it involved pioneering in a^ prof essional category almost completely 
new to them, although all ha^d prior construction contracting ex- 
perience. For the contractors, most of whom had been subcontractors 
or suppliers, A was new to be a "prime contractor" in a direct 
relationship with the owner. \ ' - • * ,f 



2. Representative Questions ; ! ^ * , 

d. V/hat was the general attitude or feeling toward the CSP-1 
' schools within your pffice? ' . . ^ . 

♦ 

b. How did the work- on CSP proj^ts compare in difficulty 
with a more typical school? 



3. Responses of Owner Administrators, Staff & Consultants ; 

All attributed to themselves a generally positi^ve view of the CSP 
endeavor. Most, however, attributed negative attitudes to partic- 
ular^ others within their: own organization In speaking of other 
they described a varied response, ^d used such adjective^ as ^ 
"bitter," "accepting,", "resentful." \)ne said: f 

• Attitudes within the School Housing Division. varied among 
departments from acceptance to skepticism to opposition.* 
Broader staff participation should be encouraged another 
time. ' 

In regard 'to the difficulty of CSP projects, nearly all mentioned 
favorable aspects: 

« More early oroblems,, but f^wer arises finally. 

- \ 

• Fewer problems because of more consultant help.. 

O' No more problems on CSP-1, but owner gets more\invQlved 
because he is midwife to four differWtt .architects. .1 

^ In final analysis, CSP-1 probably took less owner admin- 
istration-^time than normally. * , 
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. « CSP- 1 a sound investrrient because most aspects can be piqked 
u^) and used quickly again' on future ptojects* i , » 

Am I Responses of Project Architects ; 

None of the architect interviewees admitted personal or outright 
opposition to the approach; however, a majority e^ressed s<^e 
disapproval: 

' . • Early enthusiasm faded to discouragement because of 

limitations off aesthetics of design. , , A 

» 

Interest* and beneficial learning prc^ess died because ofv 
laborious administrative process. 

# Educating biit -frustrating. 
« Ego deflating. 

Two viewed the\r experience more cheerfully: 

Eagjer to start. ' Lfearn^ pitfalls. It is a new and exciting 
way to build,.-and we are still enthusiastic. 

\^ # Apprehensive, but positive. No objection to overall « method. 
Desigi) approach required 'more ^creativity and ingenuity. 

The architects were about evenly di^vided on th^problem aspects: 

^ « #* 

# No more difficult, but more complex and frustrating be-, 
cause of standards imposed by system. 

# Requires greater expenditure by architect. Les6 detailing, 
«• 'but more adihinistr.ation. 

# Basic job ecisier because of fewer details. Took a little 
ylonger, but it went smoother. ^ 

« >tore tir^e and effort required. * Regular approach pref. erred© * 

e Uneasiness and unsureness^on everyone's^ pa^t caused dSlays, 
, but 'I»d.l\Uce to do anothefc. 

. \ r ^ • w • 

# We are usiiig this apprqaqh on our subsequent work for 

' ^ other cli^ts^ ' * ' - 



5* Response of Project Engineers : 
They e:q5ressed attitudes as follows 

• Initially positive; then deteriorated. Could not roove 

■ arteac^ as quickly as hoped bet;;ause nunaber of partlci-* 

• pants and xincertainty of responsibilities. 

I • Very enthufeed in beginning by cl^llenge of new methods. 

• "Initially doubtful. ,As we got into it*, we saw it could 

be done."- Attitude regained positive until scheduling ♦ 
pressures built up at end of j'ob. \ ^ 

« We were a bit^ negative during design ,pfiase, but. have no 
gripes financially. We anticipate improvement next time. 

Two of these engineers described their difficulties thus: 

•» CSP-1 more complicated and -time consuming than conven- 
tional projects. • - , * ^ 

. • Systems work was less difficult-^ non-systems work was i 
more difficult primarily because of alterations. 



6.. Respwse. of Itenaqement Contractor Personnel ; 

AH of the management contractor personnel lexpre^sed support for 
the C§P approaph : ' ' ' ^ * \ 

a Attitude very favorable to concepts 

Step in right fiirection. 

• . As a Detroit taxpayer, I feel it^s a very worthwhile 

program. Good organizatidn arid personnel. 

, > ^ • • . \ - 

Most recounted some problems: 

• Difficult because of arrogeuxce of a number of ccaitractorSi 

a Building time was faster, but having four different 
architects created unusual difficulties. 

• Too much paper work. ' ^ ' 

« 

• Some architects earnest and sincere; one disinterested. • 

« Lots oft problems and misunderstandings that^ could 'be xe- 
duced another time. * 

• Faster, but more difficult because of newness. 

15 % 



• Not^s difficult "as a normal jo&. 

?• Responses of Contxactor Rqar^cntatlves ; ' 

virtually all the respondents ^ 'this category described their 
attitudes affirmatively; ' ' ^ , * ' 

■ I • ' ' • :^ ■ 

# Qithusiastic. bi^ce it a lot better than old .way. JE^essures 
. better distributed* ^ '\ 

0 Positive attitude^ . CSP has helped to make industry mbrcv 
aware of available technology. 

# I tjioilght it was fantastic idea,, but my^ cornpany was 
skeptical^ Now their concept has changed. . • . \ 

« A viable .Solution to cost and time reduction of construction « 

• We were in.tferested and intrigued. Good program .despite 
some disappointments. - * ^ ^ 

# I liked t^le projects, but architects and engineers bad- 
raouthed them; however, this is just resistance' to change. 

# ' We were skeptical^at first about pants of progran^, but we • 

became believers as we got further involved. We realized 
' ' CSP had done a fine .job overall. 

• CXur company was much interested that these schools go well 
and that thjfyre be others. . \ ' . 

• * 
There were a couple of adverse critici^sms: 

« It seemed disorganized because of failure to assign tasks. 
MDst bidders did^ not know what they were doing. 

*e We were elat*ed^ to have a contract and we were iiiterested. 
^ ' However, I don't like the buildings. Prison-like in ^ 
character./ Aesthetically hprrible. * ^ 

Regarding difficulties, the responses were contradictory. Two 
w^e' negative: ' ' . ' 

• Timfeion CSP-1 was faster and the projects more profitajDle. 
Work was mpre^.4if^cult, however, Ijecause of uncertain* 
responsibilities. */ 

© More difficult because the interface responsibilities were , 
so inadequately ha^ndled prior to bid. 
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In contrast, two Were positive: 

0 Less- difficult. Smoother. Minimum of problems because of 
simplicity* . " ' * / 

• Less difficult, mostly because of four jobs simultanfeously. 
A solution arrijved at on onB 'job benefited another. Ex- ' 
cellent spirit of competition between work crews.* 



8. SUMMARY of RESPONSES on ADAPTING to DIVERSE ATTITUDES : 

Regarding the question, "What was the general attitude or feeliog 

virtually all lAtervlewees claims a positive view. ,N6 one 
was willing to condemn experimentation. However, among €he grCJlips 
.the architects seemed to feel the most reluc*tance about the CSP-1 
approach. Their consulting engineers expressed cer-tain related % 
concerns. The^e responses 'will not surprise anyone who has followed ^ 
construction industry trends nationally. Most of,ten,^ it has been 
the professionals who have viewed the systens approach as impinging 
heavily on what they as architects and engineers view as prerog^itives, 

\ 

Nearly all of tHe difficulties alluded to. in this section <delays 
in scheduling", conflicts in authority, etc.), are probed extensively 
in the following pages of this, rejiort. Therefore^ no attempt is ^ 
made to analyze, specific problems at this point,. The questions on 
attitude .Y'ere intended to give information helpfUl in weighing 
subsequent responses. 
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\l ACHIEVING INDUSTRIALIZATION: 

!• Backqroundt : * 

"Industrialization^' had been defined for the interviewees as '*use 
of repetitive, building components which lend thcroselves to pff-sit^ 
fabrication and rapid on-site to^stxniction." Hiis aspect was des-» 
cribed as a basic goal of CSP-1, as it K^s been tor all^redecessor 
systems programs in the United States and elsewhere. The reason 
is, of course, that on-site construction costs have for many years 
been accelerating at a steeper xatq than' have the costs of off-si^e, 
In- plant manufacture of building' componeits. Combining economic 
goals with acceleration and stricter quality control, s/stems 
planners have sought to combine historic trade 'categories based 
on hand-craft skills (carpentry, masonry, etc.) into more de- 
veloped manufactured assemblies*^ * , ^' 

; 2. Repreaentative Questions ; 

-a. Would industrialization benefit scheduling and/or costs 
, of subsequent schools? 

b. Are there .any portions of buildings of this general type 
which you believe could be more industrialized by use of 
off-site manufacture of parts or by pre-assembled components? 



3. Response of Owner Administrators^ Staffs & Cctfisultants ; 

All but one of the respondents in this category foresaw advantages 

to increased industrializatixDn: 

*^ • 

• Industrialization tends to reduce costs and makes quality 
control easier. • , \ 

« There was great interest in bidding CSP-l frpm national 
manufacturers, particularly those without Iqfcal contractor-, 
suppliers who might be alienated by having d parent organiza- 
tion bid directly. / " 

« The kind of off-site manufacture now done Wth furniture 

could be done much more extensively with ^Duilding components. 

The one. opposing view: ^ - / * ^ 

# Pre-assembly of building components has always been a dismal 
failure. I don^t know why, but there is no apparent advan- 
tage to off-site manufacture. . * * 
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Those who held the predoniinant favorible view had several sugges- 
tions for Increased Industrialization: 

V # • 

. ' f Roofing assemblies to permit more rapid enclosure. 

• Large prefabricated bride pariels as ^an -alternate cladding 
o choice* , ■ >. ' 

• 4 co9rdinated electric -electronic subsystem combining all 
services plus signals^ ^alarms, and conununica tions. 



4* Reiponses of Project Architecta r 

Some ^architects 'Saw advantages to industrialization:- { 

• Almost every component of construction could and should be 
.'industrialized to save time and money • 

• Further steps could be taken toward off-site fabrication 

and would have great advantages in scheduling. 
• • 

However r there were negative views: 

• I am. dead set against it* A bad experience because — 
although -industrialization saves time it deteriorates 
quality • . • - ^ *" , 

n 'V 

• If you are going to have industrialization, the. architect 
will need to supervise manufacture of products. 

• The problepi with iridu^striali^tion is uniformity of com- 
ponents. The only variety i*s in manipulation. 

Ftom^ those who viewed industrialization as advantageous came these 
suggestions: . . ' 

^ Pr,e-assemble -dQors, frames, and hardware. 

♦ • Pre-asserable coffered ceilings, stairvays. 

Pre-manufacture roof curbs^ 

• Expand scope of interior partitioning to include off-site 
installation of plumbing and wiring inside, plus tack and 
chalk boards 'outside. 

5. Response of Project Engineers ;- , 
(No questions a;5ked on this topic.) * } 
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6. RespOiisfe^of Management Contractor. Personnel ; 
(No questions asked on this tonic •) 

7. Response^!. Of Contractor Representatives : 

.Most respondents* in this category saw advantages to off-site 
fabrication of components: . • 

* 0 , Industrialization concept worked fine, ,but you have a 

lot of unhappy archit^ts* \^ . ^ .f 

*" * ♦ * 

• Yesy pre- engineered and pre-assembled ps^rts' are now av^il- . 
able, but I don't think It is necessary or desirable to 

u^e performance specifications to secure them. 

• Yes, tiiere ar^ real baiefits. • For example, plugriji light 
fixture$ used by CSP were a great saving, in time and money. 

From this group there were recc.nn.endations jto expand industrializ- 
ation "^by see^cing:. ,^ . 

• Pre-wired ei^trical panels. * _^ * . 

^ " • Pre-assembled plujnbing units. * * 

c Pre-assembled doors, frames, and hardware. • / ^ 
* ' • » * 

There were warnings, however, about problems caus^ by accidental 
on-site damage to pre-finished components and general warnings 
about union jurisdictional disputes. , , 



8. SUMMARY of RESPONSES on ACHIEVING INDUSTRIALIZATION : 

Of the thre^* categories of participants interviewed on the topic 
of ^industrialization, nearly all regard as a worthy goal a greater 
reliance on off-sxte manufacture of building parjtsi A numbik* of 
sp^ific stigyvStions were made regarding potenticl expansion of 
industrialization for Subsequent buildings of the CSP-1 type; hovH 
ever, respondents recqgnized thsit the existing pattexn of craft 
guild trade categories, under the management of relatively small 
contractor- entrepreneurs, discourages the type, of corpx>rcite organ- 
izatipn required for manufacturing. Eacopecin experience is that 
true industrialisation evoJ.ves only from a government-guaranteed 
market. Nonetheless, there are slow tf^ds*'in this direction in 
the USA* The responses record^ here suggest that even the archi- 
tects^, who as a group have been most committed to the concept of 
custom-designed, custom-constructed buildings, can adapt to a 
limited industrialization • • 
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C. DESIGNATING NEW COMPONENT GROUPINGS: 



!• Ehckqround r . ' ^ . t . 

Early in the organization of CSP-1, a recommendation was made "to 
. borrow certain aspects of the successful Metropolitan Toronto 
School Board systems prugram called Study of Educational Facil- 
ities .(SEF). That ambitious, sophisticated and well-organized - 
progi'am*was-4dmired in nearly every respect. 'However, ;the de- 
cision to utilize particular SEF component groupjjigs was not \ 
made Until -a'fter the CSP«1 architects had been commissioned. Dur- \ 
ihg the early exploratory .phase,. thes« architects, assisted by CSP V-*ii 
staff arid consultants, visited and studied Toronto* s ongoing pro- 
gram. The consensus was that not all of Toronto's developments 
were suitable for Detroit's program and' particular building vype 
(i.e., speclalized-use additions to seccndairy schools), 'hie 
recommendation was that Detroit should try to adapjb only five 
of SEF's ten subsystems (Structure^ Atmosphere, Lighting-Ceiling,- 
Interior Space Divisidh, and' Vertical Skin) comprising an exti- 
mated 40-45. percent of building costs. Before the five subsystems 
could be borrowed, their specif ications^ had to be extensively 
revvritten to consider De"troit codes and staridarjdis. 



2. Representative Questions ; ' . ^ ' * 

' a. In addition to the five subsystems used in CSP-1 schools, 
are there other portions- of the work which should b^ 
handled as early-bid subsystems? - 

b. What problems (or opportunities) do you see ahead for 
building systems? * 

■ * / . 

3. Responses of* Owner Administrators ♦ Staffs and Consultants ; 

Responcfeits in this group had a number pf ideas for* adding sub- ' . 
systems. Categories mentioned were: 1) underground ^mechanical 
combined with substructure, 2) aril equipment and furniture cur- I 
rently purchased separately by owner, 3) plumbing, 4) electric- 
^iectronic, 5) hardware, 6,) roofing, 7)- flooring, 8 J sprinklers.. 

• \ 

Interviewees discussed opportunities for systemization, with 
comments such as: « 

©' Undoubtedly better quality buildings both educationally • 
and "maintenance- wise • 
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u Lower costs. The way we're headed our building^ will be 
$100/square foot; but systems buildings will be $75/square 
foot. ^ I ' . 5 ' 

p Discipline of systeraization can benefit all participants 
in building team. 

• Simplification of process means owner does not have to 
maintain s6 much in-'house technical eraerJy^se, which means 
more time for owner in .educational considerations that 
really count* ' . 

— • «* 

m Systemization techniques will tend to create managerial 
skilla that: have been absent from individual segments of 
building team. " ' * 

■ ^ ■ 

Regarding pr obi ens of systejjdzation, the respondents had' these ^ 
views: ' * , 

^« There may. be trade unic«i and regulatory agency problems in 
increased^ systemi^tion, but CSP could use its Advisory 
Committee td facilitate solving these difficulties. 

Thetc^e'may be ^ome problems for ownere in keeping up with 
technplogical innovation* . As we do now with automobiles, 
we may buy only what the manufacturers make. 



BdlltJing industxy will be dominated by bi^ manufacturers 
(or conglomerates^) who set their own st^dards rather than 
our standards. , . ' * . 



4. Responses of Project Architects ; 

When consi'derUng expanding the roster cff subsystems, thij group 
suggested: D.plum^^g, 2) electric- electttonic, 3) doors, ; 
4) hardware, 5) goofing 6) interior masonry,' 7) stairs/ p 
8) elevat^r^, 91 sprinklers,' 10) alarms* and signals! 

'There were j)ositive endorsements for adding subsystems: 

o Great savings In time and cost, along with better quality^ 

a ^ We have used early bid subsystems f;dr electric-electronic 
^ and for plUmbin^ 'on^anotHer job, and" it .wo!rked out better 
than CSP-lc , . 

Also, there were negative comments and concerns: * 

' ' . • • J ' * ' 
« Major problems are jurisdictional and regulatory. 

.• • 0 

■ - - 
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o Serious le^al responsibiiities with teanufactured^products* 

m If you give too much freedom to construction industry, you 
are taking architect out 'of his proper role* 

• I am nat enraptured with ^tem "systems..** Why can't we 
" just talk of ratiqnal buildings? 

e Proliferation of systems may deteriorate hiiman qualities 
' of design # 

^iuch ^the greatest concern was with two of the. originai subsystems: 

* * 0 Ha.jpr problem is aesthetics • Drop "Vertical Skin" as a 
subsystem. 

o Eliminate visuaJ^'pollution of rooftop ^multi-zone HVAC units* 

TResponseg of Project ESngineArs ; 

Suggestions for additional sxibsystems included: 1) sprinklers, ^ 
2) underground mechanical,**' J) electric-electronic, 4) plumbing. 

■ ) 

They discussed oppibrbmities provided by systesnization: 

' I - 
o Greatest benefit Un fast erection; real 'economy will only 

be achieved* with multi-project bulk bidding* 

• Cost ^and time savings,. but only if highly standardized. - 
Alsd,. they foresaw problems: . , 

.0 Buildings will be stereotyped and dull. 

• . Biggest problems in -quality control and workmanship. 

e You may get 'innovative design from national raanufactuters 
* for a* large multi-proj^it program, but you will never get 
" I it frpm local contractors. 

A middle view was taken ty one engineer: 

0 No real pr^^ems with 'systemization. It is just a matter 
of educating designers and contractors to become familiar 

* " "With .new ^rocfessesv Qreat opportunity for architects to 

-enhance the app.eal of systems buildings by improving 

* appearance of buildings. 
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6. Responsea of HaaiaqetnTOt Contractor Personnel ; 

There were specific recommendations to expand systcmization 
by including; 1) doors j, frs^mes, and hardware, 2) plumbing, 
3) electric- electronic, 4) underground mechanical combined 
with, substructure, 5) shop equipm^it. However, the3;e were 
contradictory feelings from management personnel ii^t such 
categories as plumbing* and electrical that require very inten- 
sive archltect-cn'gine^ coordination are not good candidates 
for earl,y-bid subsystems? 

^ * 
On problems of systemization, they commented; 

• Building- industry is so spasmodic and cyclical it is 
difficult to maintain production of any component or 
subsysteitu ♦ 1* ' 

• There are unique labor probl«ns* One subsystem contractor 
could shut down a job* On a conventional job, the general 
contractor would find another supplier to keep going. 

' # Systemization can go too far in diffusing responsibility 
among a lot of different contractors* 

On opportunities^ they commented; 

r 

o Systemization can be beneficial if it" evolve's logically 
from master schedule* 

Potential for more diversified contractors to get involved* 
« Big advantage is speed. • 

? 

0 Even greater cost savings when present systems refined^ 

• Great opportunities if bulk bidding is used* Very prcxnis- 
ing for the Detroit market* - _ - 

_V 

9 Unlimited opportunities for quality and speed, as demon- 
strated by EuropeajT progress *^^ 



7* Responses of Contractor Representatives ; / 

Because the contractors represen*: quite specialized trade or sub- 
system 'categories, thfey were not asked to make suggestions oh 
overall expansion of systemization* However, they had a variety 
of observations on the concept, with almost unanimous endorsemoit 
of the opporttinities, including; 

o Potential for better quality, cost, and time* I see this as 
moving force in the school building industry in the years ahead* 
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♦ Faster and lower in cost; quality vdll depend on design 
professionals. ^ * ^ 

♦ Greatest advantage now is speed. Variety^ of component 
selection wilL increase, 

» « 

* « Systems building will increase in scope. As new manufacturers ' 
enter the bidding arena, pre-qualification may be mandatory. 

o Opportunities for systemization are expanding ,»^articularly 
in school* and * commercial building*. ' { u 

« Present construction industry is sick>4 'Systems will give a^ 
shot-in-the-arro. Old way is just too Expensive and time * 
consuming. 

Despite their gmerally supportive view, contractors foresaw some 
difficulties, including: . ^ ' 

» ' \ ' * ' 

o Potential union problems, but they can be worked' out. 

♦ Poor' appearance a principal flaw. ' * f* 

o Systems concept can be ovjerworked. Real >^olution is' for 
architects to do more research. ^ . - 

0 Real probl^ is in using performance* specifications. They, in- 
vit,el bidders^ to use cheapest, flimsiiest products. ThifParrange- 
ynent permits components to be cheapened after bids are taken. 
Performance specifications must be rigidly enforced. 



8. SUMMARY of RESPONSES on DESIGIIATING NEW CC^ONENT GROUPINGS : 

CSP^^-l participants of every type can see cost« and time-saving 
opportunities which could result from restructuring the old trade 
.categories into new component categories called ubsystems. Arch- 
itect's are the most reluctant group because they resist what they 
see as limited design choices. Howevec, architects are quick to 
suggest additional systemization they believe might free them from 
technical worries and permit them to focus on the aesthetic/fenviron- 
mental qualities which most concern them. a somewhat similar 
note, certain owner staff people ax:^ eager to be relieved of tech- 
nical concerns in order that they can return to thpir fundamental 
role of educating children. Contractors appeared particularly 
willing tp reshuffle the traditional trade cat^ories. From every ^ 
participant category, however, there were warnings that changed 
procedures result in uhcleeur lines of responsibility, particularly 
for the design professionals whom the owner expects to maintain % 
standards of quality.. 
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II. D. BENEFITING from REPETITIVE ELEMENTS: 

!• Background ; 

Specifications for the five subsystems used for the CSP-1 program 
(Structure, Atmosphere, Lighting-Ceiling, Interior Space Division, 
Vertical Skin) were, prepared in the CSP Office by ^^wner's staff 
or consultants. Therefore, th^e subsystem components eure stand- 
ardized and repetitious among the four pilot program schools • By 
contrast, the nonsystems .work was specified by the individual 
architects and, in the case of Building Work, was stibject to all 
the normal vagaries 1 Because- all four architectural firms shared 
, the same mechanical and electrical engineering consultants, the 
Mechanical Work and Electrical Work were essentially standardized. 
For example, toilet fixtures and electrical panels are of th^ same 
manufacture in all four schools. However, roof insulation is an 
example of an item sp&lfied differently 'for each of the schools. 
Hhe variations called for ixi this relatively standard commodity 
were among a number of discrepancies questioned by the Building- 
Work contractor who had simultaneous responsibility for multiple 
projects. ^ * f 

' . - , ^ * 

2. Representative Questions : 

a* Would standardized nonsystems specifications aid in cost 
reduction and/or shortened construction time? | 

b. What recommendations would you make regarding possible 
increased use of repetitive construction components in 
a subsequent program? 

3. • Responses >of Owner Administrators, Staff, and Consultants ; 

'4' 

Representatives from this group were unanimous in perceiving ad- 
vantages to use of standardized components. Specific categories 
mentioned included: 1) glazing, 2) roofing, 3) sealants, 
4) flooring, 5) concrete hardeners, A) waterproofing, 7) plumb- 
injg fixtures, 8) chalk and tack board, 9) shop and laboratory 
e^ipment, 10) lockers, 11) paving, 12)" doors and frames, 
l6) hardware. 

'The Consensus was that it would be advantageous to the owner to 
prepare and distribute standard specifications for many building 
elements. Related comments: 

' « Owner should be responsible to update specifications 
regularly. , " 

# A goo^ idea, but architects wiLl strongly oppose. 
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• Biggest problem with^standardi25atiQn is settling on 
nvanufactur'ers 'who eire. acceptable* You must deal objec- 
tively with architects* prejudices. 

o The goal should ,be tb upgrade quality; therefore, the ' 
owner should simultaneously standardize testing procedures 
that are'part of specifications • i:j 

*• There are potential time and cost advantages, but only for 
a bulk-bid multiple-project program. 

4. Responses of Plroject Architects ; 

Th J architects were not geieralj-y adverse to the idea of using 
standardized specifications, at least for many elements 'of build- 
ings. In addition to some of those categories meitioned earlier, 
architects nominated: 1) paint, 2) carpeting, 3) classroom 
cabinetry, 4) toilpt partitions,. 5) roof decks and insulation, 
€) mechanic;al piping, 7) lintels, 8) roof hatches, 9) copings. 

Supplemental comments from four different architects reveal, quite 
unconsciously, that all of them rely heavily on direction from the 
owner in establishing specified qualities an^ characteristics: 

, • Owner should adopt industry-recognized standeirds like 

"JMasterspec" or "Specdata*'' Present Board* of Education 
standard specification for hardware is unique and hard 
to understand. 

• There are advantages to. standardization in lowering bid 
costs; however, there are potentially far greater savings 
in long ^erm maintenance costs for iJhe owner. 

• « 

• Owner should have' a manual or handbook. You can't rely on 
^chitects to standardize voluntarily. ^ 

e Strong direction from owner is required. A special con- 
sultant to owneTmight help. 

That standardized specifications may be difficult to achieve is 
'revealed by this pair of comments: 

•^Standardization of specifications for doors would have 
eliminated' many problems on CS?-i. 

• Doers should probably not be standardized because of 
aesthetic reasons. 
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Despite the general af firnjative attitude, they were ^apprjehensive 
about aesthetic^: *. * » 

. %• Architects must have freedom ,to prjevent a st^eotyped 

environment* » . 



0 Standards must not thwart initiative ^d creativity • 

>* ' > 

i . 

• Standardization is fine if architect agrees, but what if 
owner wants to use a new material? , The arcnitect*cannot 
be responsible to se^ if it works* * ' 

a There are problems because architect is supposed to be 
responsible for cont^t of specifications documents* 



5» Responses og Project Qiqineers : ' ^ x , 

Standardization seems not to worry or excite engineers* Their only 
comments: 

• Thore are particular potential savings for multiple projects 
of the same size and character* The more duplication, the 
-bigger the advantage. 

• Some of inconsistencies in specifications were Because we 
did not have enough time to 'find them. 

Engineers, too, revealed an apparent need fpr owner dir:ection: 

• The reason there are fout. diff^ent thicknesses of insula- 
tion on the roofs of the four CSP^i schools is because 
somebody failed to coordinate the architects • The con- 
tractors should have considered >this, biTt no doubt they 
did not. 

V 

6. Responses of Management Contractor Personnel :" 

Eiidorsement of standardization was unanimous in this category. 
The reactions: - ' 

• Standardization would help. As soon as you standardize 
specifications on a multi-project program you have,- in 
^fect, created a "subsystem." The only deterrent is 
architects* egos. 

m It is particularly important to Yiave consistent 
"General Conditions." 



Oie respondent in this group went further, by^suggestirig: 

« owner should purchase some components (like doors and hard- 
ware) directly^ and Just deliver them to a contractor for 
installation at the job.sJ?te, 

\ ... ■ ^- ■% . . 

^« . Regponses of Contractor Repreacntatives : 

Theste interviewees were not asked about repetitive building el|e^"'" 
ments, but there wefre several" complaints from contractors abou;b 
'inconsistent .specifications and detailing on the four CSP-1 
schools* One comment: 

m Anything that adds to* repetition is economically advan- 
tageous to the owner, .as well as' to a contractor. I woulyi 
like , to do twenty such schools 1 



8. SUMMARY of RESPONSES on BENEFITING from REPETITIVE ELEMENTS : 

Nearly all respondents spoke of significant econqmies derived- from 
using repetitive building elements. Although the focus was on 
first cost, there was recogriition of long teirm .maintenance cost 
advantages. They recognized that potential economiesi are greater 
for multi-project programs^ but they seemed ready to endorse 
standjordization generally. In 'so doing^ they did not make a care- 
ful distinction ^between early-bid subsy&tesns and the conventionally-v 
bid nonsys terns. * * * - 

They recommended a wide v«u:iety of products or trade categories 
./or -greater standardisation. Despite- predictions that they would 
be an obstacle, the architects Joined in a number of suggestions. 
Architects, however, were appr^ensive not only about* restrictions 
on creative design, but about divided responsibilities for technical 
proficiency. All interviewees a:?sumed that r^etitive building 
elements are^best generated by writing standardised specifications.. 
The owner, it was assumed, must provide the primary role in estab- 
lishment of standards and( even in the actual preparation of 
specifications. - 



a: using performance Sf^EClFICATIONS: 



1. Badcqround : . 

Specifications describing what certain building components should 
do, rather than' what they should be, were utilized* for CSP-1. 
Experience with such pei^formance-type specifications was new to 
-the owner. As with predecessor systems programs, the objective 
of their use was %o tap- the resources of knowledge held by manu- 
facturers, suppliers, and contractors. With traditional pre- 
scriptive-type specifications, such knowledge is generally 
inaccessible to tlie owner and his design consultants. Ideally, 



the use of performance specifications should open a wider range ^ 
of choices :^or the 'owner or, by stimulating ind/istry* innovation,, 
encourage -totally new solutions- to problems, f ^ • / 

From the program's inception, it was recognized that CSP-1 would 
not b^ large aiough to constitute a nxarket that would attract/ 
major significant Innovation* However, by adapting performance 
specifications from Toronto's SEP for Detroit codes 2Uid special 
requirements, it was hoped to attract a range of options and, 
thus, to retain owii^ prerogatives to just which complement of 
components' would, best ftilfill needs. Performance specifications 
were used for the five basic subsystems? the balance of the work 
(referred to herein as nonsystems) was specified by the eirchitects 
and engineers using conventional content and format. ^ 



2. Representative Questions : 

a. Would you describe the most troublesome areas of the perform- 
ance specifications for subsystems, and reconmiend revisions? 

b. What other portions of ^ the CSP-1 specifications (nonsystem 
prescriptive specifications or gener&l conditions) would 
you suggest revising for a subsequent program? 



3. Regp<»isea of CXmer Administrators, Staff & Ccasultatits : 

Problem areas id^tified included: 
» 

Subsystem #1 - STRUCT^JRE ( fir epr oof ing- inclusion) 

♦ 

Subsystem #2 - ATMOSPHERE (ventilation duct size limitations) 

• Subsystem #3'- UiGHTING/GEIL-ING (sprinkler coordination) 

Subsysten #4 - INTERIOR SPACE DIVISION (piping & utility' 
panel accommodation)*" 



Most interviewees in this group expressed resrervations about the 
use of performance specif icatipns: 

• To copvett ccinpletely to performance specifications would 
limit oCner^s ability to choose quality. 

• Performance specifications are gaining popularity because 

, * of speed of preparation and the lack of knowledge required 

to write them. 

■i - 
f 

• Many of our staff do not believe in performance specifica- 
•tions; they are completely oriented to prescriptive 

specifications. • ^ r ' 

' V<^-,.. 

© Not architect's responsibility to Verify quality and in- i 
stallation because certain products were imposed on them 
by owner's prewriabten performance specifications. 

• with sophisticated subsystems like elevators, owner is ' 
completely at raerdy of supplier. 

There was c^v^^one strong endorsement from this 9roup for perform- 
ance specifications: ' * » 

• For a rapidly changing field such as electronics, the owner 
certainly should insist on performance specifications^ 

. Their use permits industry an opportunity to offer up-to-date 
technological improvements. , 

J • » " * ✓ 

Also, several other respondents in the owner category indicated a . 
supportive view by suggesting possible addititjnal component group- 
ings (e.g., h^dware, ^roofing) wh^ch they believed would be well 
to bid via performance Specifications. One said: 

• I am in favor of performance specifications » Oily problem 
is- in who makes value^ judgment* about acc^tance. 



4. Responses of Project Architects : 
They mentioned particular problems with: 

Subsy;5t©n #1 STRUCTURE (fireproofing inclusion) 

Subsystem #2 - ATMOSPHERE (gas piping code compliance; 

supplementary heat requiremeni:; exhaust 
ventilation requirement). * ,/. 

Subsystati #5 n VERTICAL SKIN (fenestration charact6riatics) . 

Cne said: - ^ - 

• hfo more problems than usual with eith^er subsystems* or 
nonsystems specifications. ' ^ 

36 - ' 



Most, however, ^expressed dissatisfaction through comments such as: 



• Our only problens were with performance 'specifications 
prepared by owner. Architect's role in administration 
not cleeir* • , ^ - 

m Subsystem specifications ttOQ open# 

• Performance specifications are a cop-but. Industry is not 
ready for it. When we, set minimums, we start downgrading. - 

Performance specifications are too sophisticated; bidders 
are frightened. 

There was geieral agreement that the biggest problem with the sub- 
system performan^le specifications was with the mandatory interface 
between subsystems rather than performance factors. Despite the 
lack of enthusiasm for performance-type specifications, the archi- 
tects seemed more concern^ with problems engendered by particular 
requirements of the c^neral conditions of both subsystem and non- 
•system specifications (i.e., cleanup, protection of openings, 
teTipor^y heat, vandalism protection, etc.). 

5. Responses of Project Ekiqineers : 

Because the engineers interviewed were few in. number, the' limited 
sampling ;nay seem to magnify .their response for this and other 
topical categories. However, these engineers reflected the atti- 
tudes of their national professional groups in, their ordsit dis- 
approval of performance- type specifications: 

• I recpramend completely eliminating subsystem categories and 
t^ use of performance- specifications. 

• Performance specifications are too open. We should decide • 
what we want (say, between steel and concrete) and go ahead 
and insist on whatever it is.' 

• Use of performance specifications was biggest problem on ' 
CSP-1; prescriptive specifications for nonsyi> terns portions 
were fine. » • ^ 

9 

The owner's concept of using performance specifications as a tool 
to gain industry know-how and/or encourag^ innovative proposals had 
not impressed* the engineers,' one of whom jresponded: 

0 We knew what was available; then we just wrote specifica- 
tions to conform. 



6 • ResponsBS of Ma&iaqement *Contractor Personnel ; , 

The onJ.y specific suggestion regarding eliminafeipn of a trouble 
spot pertained to; 

Subsystem STRUCTURE (fireproofirig and slabs inclusion) • 

fhete was general agreement that interface of subsystems -yas the 
biggest problem,. There were certain criticisms of performar\ce 
specifications; . . 

• Responsibility for mee*"^ng codes should be t^^ken out of 
performance specifications and given to the architect, 

• Performance specifications gave too much emphasis to design 
responsibilities of contractor, 

'Other comments were more favorable: 

• No problems with specifications for systems or honsyst^s, 

• Not "many problems except with some General Conditions items 
like cleanup, temporary closing of openings/ and. security, 

C^ly one respondent considered the-basic objective; of performance 
specifications: ^ . ' - 

* 

• Writing a specification is not ^ough. Someone must do 
advance work ^±th industry if owner is to what he needs. 

^ or wants. For example, architects or owners' could have 

worked with masonry contractors on Subsystem #5 - VERTICAL 
SKIN in order to get a better looking product. 'Contractors 
are willing to learn, but they completely lack engine^ing > 
expertise, ^ i 

7. Responses of Contractor R'epregentativea : 

As expected, concerns with' subsystems perfoxrmance specifications 
came, only from those contractors directly involved. Problems 
mentioned were; • ' ' , ^ . . o 

* # 

Subsystem #1 - STRUCTURE (floor slabs inclusion). 

V ^' ^ • I 

Subsystem #2 - ATMOSPHERE (noise^level requ.iremaits; gas line 
codes). /. , ' 

Subsystem #3 - LIGHTING/C£;itING (fire codes), 

; " - ' . ^ . \ 

Subsystem #4 - INTERIOR S^ACE DIVISION (doors & hardware * 

inclusion) • . , < 

S^system #5 - VERTICAL SKIN* (thermal break; hardware incl^ision) 



Reaction to the use (of perforrwuice sp.ecifications was mixed: 

m Eerformauice specifications were clear,, but could be 
simplified* ' • . ^ y 

• It is very difficult to write a performance specification , 
^for a building as complicatfed'as a school. I don't believe 
in performande Specifications* Conventional approach of 
nandjig 3 or. 4 manufacturers is better* , 

• Basic specifications 0K# No union prpblcans or interface^ 
problems. Owner canjqot afford' to keep charqing specifica- 
tions. , ^ ' ' " > 

We need clarification of exactly "what is required for shop 
'drawings.^ . ' ' ^ 

Majb/^problem is with defining responsibility for meeting 
codes^ T 

One contra.ctor amplified' his opinions: , , , . • 

• In public work, thepe are greater dangers in 'bidding oh a 
performance i>asis# Ydu do not have gi good pre-qualification 

^ method, and you have a good chance of getting alhiserable 

contractor on the job who will giv^* you problems throughout* 

When askejl to comment on technical sections of the specif icati9ns, • 
most contractor regresenCatives replied^ "no problems*"' However, 
a nuTPtoer of respondents. commented on cleanup responsibilities^ 
adding rather contradictory recommendations: 

• Building Work contractor xsjiould be held entirely responsible 
* . for* cleanup, -with propoirtfbnala percentage charge being made 

^ to each' separate contractor* 

• Use AGC rules for clecinup charges* 

« AGC rules are na good* . ^"^^ x - - . , ^ 

• ^ Cleanup allowance should be. a pre-determined allow^ce as ^ 

part of each bl,d, and should' be ^handled entirely by Manage*«N 
' ment Contractor* , • . . . * ^ ' ^, 



8* SUMMARY of RESPONSES on USING PERFORMATKIE SPECIFICATIONS : 

ilost respondents are not attuned to the broad goal of attracting* 
the creative skills and knowledge of the construction industry on 
a national -sca-le* Understandably, they are primarily concerned 
with the practical problems imposed .day-. to- day in accomplishing 
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Their work on local projects. Although a few of the cpntratfctors 
Qr suppliers (particularly those whose firms have acijuired sophis- 
tication ±n dealing with perform^ince specifications in predecessor 
systems pfrograms) seem at ease with this method of bidding r niany 
participants •^e irritated by what they feel*" to be vagueness of 
the docxHnentc. Tlie di'scomfiturue^^^raries from negativism on the 
part of most architects to.outxn.ght opposition on thd part of the ' 
^engineers. It is the latter group who feel that judging someone 
else^s* engijiejering is less desirable — perhaps less ethical — 
than doing' it themselves in the first place. Repeatedly the r^ 
sponses indicate it is uncertain shifts in responsibilities which 
most distr essf the building team participants. 

Although the CSP-1 components bid on a performance bcsis were 
completed successfully and although the itenjized technical prob- 
lems identified herein are relatively few and solvable, the <3is- 
satisfaction with, perforciance-type specifications is evid^t in , 
all respondent categories. Nationally,, in the building indxistry 
and in governmenty the' "performance concept" appear^ to have 
gained wide acc^tance; however, the skepticism or opposition 
revealed' by the foregoing responses augurs poorly for expanding 
the^ractice of bidding on a- performance basis locally, at least 
ixi the n<Bar future. 




III. B, REQUIRING INDUSTRY COOPERATION: ' , 

' Background ; / , • . • ' ^ 

Whiie the use of performance specifications is designed to capital-^ 
- ize on construction expertise that might not othervdse be available 

to thk owner and. his design consultants, it was recognized -th^t 
^ input frtjm multiple industry source? is valuable only if^ meshed in 
^a precise and paractical way» The CSP-1 mechanism to encourage the ' 
necessary joint planning between sub;5ystera bidders is called**, ^ 
"mandftitory interxace»" Again, the method Was d^erived In large 
measure frm Toronto's SEP program* , 

The CSP-1 "Notice to Bidders" explained it as/4ollows: "Effective 
use of a building system requires a high degree of component compat- 
ability between subsystems based, jiot only on modular coordination 
but on management and scheduling coordination*" A subsequ^t para* 
graph continued, "In order to assure that bidders whose subsystems 
adjoin have prepared their bids in cooperation with others, a mini- 
mum of two prices will be required from each bidder based oi '.vari- 
ations (if any) in price related to the balancing of-^-respon^, * litiies 
under terms of the mart^atory interface* The General. Conditions ^ ' 
(Art* ^*3) further stated, "Satisfactory interface of siibsystems 
Ciithout additional work by the C^er is necessary and implicit*" \ 

By contrast, the specifications for honsystems portions of the 
work were convaitional in naturei^ with full; responsiiJility '^or 
coordinationc* falling to architects and ^gineers in the tradi- 
tional manner* ^ 



2* Represgitatlve Questions ; 

a* Were there special problems between subsystem contractors 
in' complying with the "mandatory interface*' requirement of 
the specifications, and can such problems bX simplified? 

b* Were there other coordinational problems between subsystem 
and nonsys tern contractors,^ and what are your suggestions for 
improvement? 

3* Recpcnses of Owner Administrators, Staff & Consultants : 

Because the topic pertains primarily to^ construction, rather than 
planning, only those in this category with regular job-site respon- 
sibilities were asked the;>e questions* Several interface problems 
were idi=>ntified: " 
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.Subsystem #1 STRUCTURE vs. Subsystem #S - VERTICAL SKIN 
(JoirtJ: between second floor slab and exterior wall panels) 

Subsystem #1 • STRUCTURE vs. Subsystem #2 - ATMOSPHERE 5 
(Vertical jpist members at horizontal ventilation ducts) 

Subsystem #2 • ATMOSPHERE vs* Subsystem #3 - LIGHTING/CEILING 
(Ventilation ducts at coffered lights) . ^ - 

Subsystem #4 « INTERIOR SPACE DIVISION vs.^Subsysten #5 - 
VERTICAL SKIN (Door hardware coordination). 

Additional^^sid^gystem/nonsystem conflicts mentioned: 

Subsystem #2 - ATMOSPHERE vs. MECHANICAL WORK 
(Ventilation ducts at plumbing lines) 

Subsystem #3 - LIGHTING/CEILING vs. MECHANICAL WORK 
(Ceiling grid at sprinkler drops) 

yjheh asked suggestions for correcting coordinational problems of 
the type itemized above, two respondents commented: , . " 

« The interface process finally worked out, but it was too 
slow. During the' design stage, we should organize'^ team 
of technicai/coordinators, including scheduling and cost 
consultants. We should "sit down" with industry before we 
even go out for bids. 

0 Perhaps interfr^r:e responsibilities could be handled better 
.another time ii^ as in Tbronto»s SEP, each contractor is 
•required to identify his engineer at bid time. We could • 
I then turn to a particular engineer in working out problems 
[that arisfe# & 



4. R^ponses of Project Architects : 

Nearly' all these intervie/zees recalled *the p^ticular interface 
conflict at the narrow gap between the second floor slab and the 
exterior walls at the periphery of the buildings. Perhaps the 
reason for remembering* it so clearly v;as the Fire Marshals in-* 
sistence that the problem he solved, and the owner's insistence 
that the ar<:hitects participate in the solution. Except for this 
single incident, atrchitects could recall few problems, perhaps 
indicating that^the contractors j( and/or the management contractor) 
successfully worked out most conflicts However, they also 
mentioned: 
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Subsystem #1 - STRUCTURE vs* Subsystem #3 • LIGHTING/CEILING 
(Depth <?f special, joists at coffered lights) 

Subsystem #3 - LIGHTING/CEILING vs. MECHANICAL WORK 
(Ceiling grid at sprinkler drops) 

Sub3yst,eJ[n #4 • INTERIOR SPACE DIVISION vs. MECHANICAL WORK 
(Relocateble partitions at. equipment plumbljig). 

'some architects viewed the mandatory interface unenthusiastically; 

^ • Contractors did not conply with interface requiremei:i^s or 
communicate with one another. ^ 

• There was a -problem in cooperation because all yere prime 
contractors and there. was no general contracted. • 

© Conflicts could be solved by better shop drawings. 

Generally, however, this group was not disapproving of iiidustry 
Cooperation: 

9 Cannot recall any problems. 

# Only problems wi'th nonsy stems contractors were the familiar 
,ones of determining, who is responsible for cutting and 
patching. ' ' ^ 

» Major problems involved usual general conditions items of 
cleanup, temporary closures, and scheduling. 



5. Responses of Project gkiqlheers : 

Engineers believed that int<srface between subsystem groupings was 
a serious concern. Structural engineers found no major problems, 
but mechanical and electrical consultants found a number: 

# The bidders said they'd interfaced, but they had not. 

# Part of problem was in failure-^ subsystem contractors to 
provide adequate and timely shop drawings • I recommend you 
let the eigineer coordinate as he does on a normal project. 

« Thes.e conflicts couid be coordinated by engineers before 
- bidding. 

• <» In such problems as plumbing and electrical conflicts, 
whoever gets there first is luckyl 

o If you had a General Contractor, he would just say, "do itl" 



6# RfegpcxisM of Manageaait Contractor Pacjionnel : 

Ajl though the respdndents in this category w«re supervising twelve 
separate prime contractors on each sitp and were. deeply involved 
in coordination, half of them seemed ifelatively untroubled: 

• Interface problems between subsystems were very similar 
to coordination problems on an ordinary project • 

• Fewer problems than most projects • 

• Problems- were typical • Some cpordination prot^lem^ are 
really personnel problems* ' 

« Some systems/non»yste^8' problems, but minor* . , 

# 

The other half considered the difficulties more significant: : 

• To some extent requiring contractors 'to interface tends to 
diffuse responsibility* Architects did not live up to their 
own interface responsibility* 

• Subsystem contractors resisted meeting together. Ihey * 
wanted to abdicate their responsibility to interface* 

One .of the raanagem«it contractor personnel who had experiaiced 
•problems asked: " 

• How about the owner paying contractor-bidders a separate 
, fee to 'design earlier and carefully interface? 

7i Reaponses of Contractor R^>r£sentatives : 

Every inteJrviewee in this category recognized that there were prob- 
lems* Subsystem contractors, on whom responsibility for dimensional 
and functional interface had been thrust for the first time, stated:* 

9 Our employees didn't know what "interface" meant • , 

• At first post-bid meeting of five subsystem contractors, 
I don't think we actually knew if we could or could not 
interface* 

a We thought we had all interface problems worked *out, but 
we 'didn't* 

Certain contractors objected to interface responsibilities even 
though they were' clearly a contract requirement: 

« Interfacing is an imposition; it compels me to divulge 
information to another contractor* 



44 



A5 



Two pontractors did not care who" assumed such responsibilities, 
as long as it was someone else: 

o The managem^t contr.actor failed to provide interface 
coordination .which really should have been provided 
by the owner or the architect. 

• Way to avoid interf&ce^>problems is to revert to traditional 
way of haying a general contractor. 

A few are willing to adapt to this type of bidding: ' . . 

• Apparently th^ only way to get satisfactory interface is 
to have more pre-bid* meetings and to get joint-bidding 
contractors to have firm wr'itten agreements betv/een them. 

« Pay contractors from a- special fund for attending "inter- 
ference meetings." * ^ ^ 

• Interface technical drawings and shop drawings need to be.com- 
"^'plete enough to recognize all the problems before they happai. 

Several contractors thqught that coordination problems were more , 
troublesome with nonsystems than with subsystems portions of the 
work. One of them added: 

• Coordination would be improved, if management contractor' 
exerted more authority. Their processing of payment re- 
quests gave them plenty of authority and money talks. 

8, SUM^Y of RESPONSES on RJEQUIRING INDUSTRY COOPERATION : ^ 

Few re3pondents felt completely comfortable with what for all of 
them was a first experience with subsystem intei^'face responsibil- 
ities or with the other special coordinational responsibilities 
which come with phased bidding and^ multiple prime contracts. Al- 
though the owners group had no objections to the concept of sedcing 
industry participation in interface, they recognized that difficul- 
ties could be alleviated by an earlier start and by clearer identifi- 
cation of contractors* 'engineers. . The architects and the management 
contractor personnel seem able to adapt to the new requirements. 

Engineers realiM that adequate technical interface is accomplished 
only by pre-engineering (i.e., by engineers in the employ of contrac- 
tor bidders) and that such splintering of engineering responsibility 
is perhaps troublesome and certainly threatening. Some contractors 
also prefer the conventional detachment of engineering tasks; however, 
others recognize changes in the construction industry. Representa- 
tives of subsystem contractors, to whom most of the responsibility 
was actually assigned, share the belief that an earlier start .arid 
a better understanding will solve most problems ano.ther time. 



INVOLVING BIDDERS in DESIGN: • ■ . 

•J' * 

!• Back^ound : * ' <? 

In tl}e conventional processt. a building de^sign usually is completed 
by architects and engineers before bidders are notified that a poten* 
tial project exists. Others, in the industry have long recognized 
that this traditional method creates dichotomy and delay. A whole \ 
range cfi)f early warning systems (r porting :iervices} and information, 
sources (sales eigineers^ catalogs, etc.) have been organized to 
alleviate l^e problem; however, the techniqiaes are indirect. CSP-l, 
like its predecessor systems programs, sought a direct early input 
of industry know-how by desi^iatihg subsystems eind seeking early * 
bids from contractors who either were themselves manufacturer's of. 
building .products or who were closely, allied to such manufacturers. 

The "Notice to bidders" (Iten 4.9) of the CSP subsystem specifica^ 
tions stated proposals must proVide "full descriptive and graphical 
information ... either prrf.iminary shop drawings or catalog data 
... fuir assembly details and evidence of ^successful interfacing 
with other bid submissions." With such a process, it is inevitable 
that product design is done by others than the owner's architect-ofr 
♦ record. It is inevitabl,e, also, that engineering pf the^oducts 
is done by someone other than the architect-of-record's consulting 
engineers. Although the responsibility problems have been evolving 
for decades with increasingly complex pr^ engineered building parts 
manufactured off- site, the dilemma has been emphasized by the 
separated and phased bidding of systems programs. Certain . systems 
programs, particularly Toronto's SEP, have required that engineers 
employed by bidders be formally identified! and that the engineers 
use their professional seal to certify their endorsement of com- 
ponent design, including interface with adjacent subsystems. Such 
aigineering '^dorsement was not a part of CSP-l's specifications; 
instead, the conventionally-commissioned architects and engineers 
were expected to include engineering review within their usual 
scope of wdrk. 

/ 

2. Representatlvte Questions ; 

a. Who should prepare subsystem shop drawings or engineering 
firavrii^gs, and how complete do these drawings need to be 
prior to bidding? 

b. There was disagreement as to vAio approves or seals sub-' 
system^: shop drawings or engineering drawings. How do you 
recommend this he handled in a future program? 

/ 
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3* Responseg of Owner Adalniatratdrg, StAff & Consul tantg : 

Ciily individxials in this group who were Involved in the consider- 
ations about preparation and approval of subsystem shop drawings^ 
or engineering drawings were asked these questions. Virtually 
all seemed satisfied with the idea of involving bidders in design: 

• • Bidders should identify engineers at bid time. Lack bf ade- 

quate pre- engineering should be a basis for rejecting a bid. 

• Contractor should accept responsibility for sealing sub- 
system drawings; that is, his aigineer should seal drawings. 
This would eliminate need for architect to have an engin- 
eering consultant. 

m Best way may .be to meet with bidders prior to bidding and ' 
explain they must hire 2Ui- engineer, as in Toronto's SEF 
program. However, owner will need to' push a lot harder on 
CSP-^2 and give more guidance to local contractors. 

Bidders should be conpensated a specific sum for their bids. 
We do not need more bidders, but*better biddei^s with more 
^-iccurate and complete bids. 

One respondent soft-pedaled the controversy with this view; * 

• v^An aigineering seal ^ is' inconsequential. Bie city building 

department does not have authority to require that any part 
of a set of drawings be sealed by an engineer e The archi- 
tect's approval should be acc^ted. The architect hires an 
engineer. The architect should have; his engineer check all 
drawings, and pay the engineer a full fee for his service. 

/ 

4. Responses of Project Architects : ^ 

cue architect, even after his project was finished, was still mis- 
informed as to what the documents had actually included: 

« The advice of our legal counsel was that we had no legal 
responsibility to approve pre- engineered drawings. CSP 
specifications said contractors had responsibility for 
sealing the drawings. 

J' 

The other respondents in this category had a more accurate view of 
the contractual obligations and recognized the' problem of involving 
bidders In design; however,' they were vague about recommending 
improved procedures: 

• Contractors should identify their engirteers at bid time, and 
the shop drawings or engineering drawings should be signed by 
a registered engineer. 



• Owner must clWify responsibilities of architect and his 
' engineering consultants. 

^ • There is no way for architect or engineers' to be respon- 
sible for pre*engine^ed work* 

' } 

5; Responses of Project Engineers : 

All of this group favoj^%i identificati<»i of contractors* engineer- 
ing consultants w A typical response: 

• Systems contractors should identify their engineers at bid 
tiraef then this information shotJld be used as a basis for 

^ selection of bids. 

However, there was disagreement on procedure and assignment of 
responsibility: ' ' ^ * - , / 



We went througn.all calculations, but we would not seal - 
contractors* drawings because it is against registration 
act to seal drawings not prepared under our supervision. 
To dp so -r^ould be prostituting our seal. 

\ \ ' 

We woiild not be opposed to seallJig drawings prepared by 
aniother oigineer provided we could effect changes we *be- 
lieved necessary* * 

\ 

Engineer«of-record (i*e., in city building department build- 
ing permit records) should seal shop drawings once he has 
checked them. Sealihg is 'pretty much an arbitrary exercise. 
An engineer <:an,be held responsible^ even if he didn't- seal*- 
In fact, if contractor or manxj^facturer sealed drawings,*" the 
erigineer-of-record jnight have trouble getting desired 3ce- 
suits in field* 



Whatever the legalities and technicalities may be, it is obvious 
engineers would^ rather prdceed in their traiditional ^manner: , 

e It is a whole lot harder to. check a design than to design 
it first and take responsibility. 

« On CSP*-1, v/e acted more as^checkers thari designers. 

6. ' Responses of Management Contractor Personnel ; 
(No questions asked on this topic*) * 
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R#gponges of Contractor Rtpgeatnfaativga ? \^ ^ 

\ Cjueries as to who should pr.epare subsystem shop drawings, oy engin- 
eering drawings and how complete such drawings should be bid 
time, elicited a varied response: * \ 

# Many local contractors are qualified to prepare thes(a\raw-- 
ings with technical badcup from national manufacturer 

' their particular subsystem. 

' # Requiring more complete drawings ai time of bids might 
have helped r t 

e It is impossible for a subsystem bidder to come up with a 
complete design at bid' time • 

c Whole problem with delays was in lack of engineering pripr 
to bidding/ 

# It wouldn't help to have more complete drawings. Contrac- 
tors don't know enough about codes to solve the engineering 
problems. 

# As a contractor, v;e were not aware we were to go to an en- 
gineer at our expose and sayj "Please design this." 

# Everybody waited to do much of enginee£:ing mtil after bids 
were awarded, ^ which might work for simple buildings but not 
for complex schools. 

Regarding takina responsibility for engineering design, views were 
contradictory:^ * ' ^ * , . 

# Although CSP-1 specifications said^ architect would approve 
sl^iop drawings, the eurchitect's consulting engineers w^e 
reluctant 'to act. . * \ \ 

« If contractor engineers the job, hes sljould be responsible. 
To have the ccmtractor's engineer saai the drawings would 
solve a lot of problem's.* 

« Cigineer who approves drawings should seal them; that means 

the architect's consulting engineer-* 
» ■ 
a If the contractor's engineers are going to be asked to take 

full resp<^hsibility they< will have to be paid more, if only 

to cover their liability insurance. 
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8. SUMMAR!i: of RESPONSES on INVOLVING BIDDERS In ^ESIGN : 

There was ali^ost unanimous agreement from the respondents that 
-•backup material was inadequate at time of subsystem bidding. 
Also, there was general agreement that it would be desirable for 
the Contractor-bidder's engineer to" be identified on the bid sub- 
missions ^ However, there was great lack of agreement on exactly 
what such, an eigineering responsibility should be. Engineers 
themselves feel particularly uneasy about "pi^e-aigineerlng," but 
even among them there were considerably varied views. Some of 
the cjisparity can be attributed to participants who never really 
read the CSP contract documents. CSP-1 was predicated not only 
on involving bidders in design but on retaining an active and 
primary responsibility for individual- architects 'in reg^d to 
individual buildings. The architects were paid a full profes- 
sional fee, and, the owner expected *'a full professional service 
even if that meartt reviewing and approving drawings prepared by 
another design professional. Obviously, not everyone grasped th^ 
^ concept. These and other aspects of professional responsibilities 
ar^ discussed in the next section* 



I 
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D. MODIFYING PROFESSIONAL RESPONSIBILITIES: " 

1 • Badc qroun d : ^ ' • . ' 

Many aspects of CSP-1 coincided to create altpred responsibilities' 
for most participants. Although each architectural firm was assigned 
but one school, each was asked to cooperate with the others — an 
unfamiliar pattern. For the balance of the participants, having 
four buildings in progress concurrently was a different experier^e. 
The fact there <were twelve prime contractors (and no g^^eral con- 
tractor) functioning simultaneously on four sites created new roles 
for all those firms, as well as first- time^esponsibili ties for the 
management organization. As recorded in the sections just preced- ' 
ing, the broadeied involvement of the constryction industry in % 
CSP-1 — in particular, the pre- engineering of subsystems — proved 
controversial. Also, the further fragmentation of supervisory re- 
sponsibilities engendered by the ^addit4.on of the management coh- . 
tractor to the pre^>ious roster of supervisors (architects,^ engineer^, 
p^er representatives, regulatory adency officials) introduced 
intramural confrontations somewhatNcKanged from traditional ones. 

^ Representative Questions : . * ^ 

^. In what ways ^were your usual responsibilities alt^ed^with ^. 



the<CSP-l schools? - ^ 



b^ Can you. suggest an ai^angement to be used bn a futur-e pro- 
gram which would more clearly*^ define the role of-;all partici- 
pants and improve their cooperation? ^ n , ^ ' 

3,. Responses of Owner Administrators t Staff' &'Consul tan ts : 

» « 

Nearly all ^of this group believed their responsibilities had changed 
with CSP-1. l?ie general observation w^§ "the owner was mo^^e in- . 
volved." Despite the 'quite broad involvement, most of the comments 
were about responsibilities of the architects. . The criticisms 
tended to be adverse; 

« Owner needs to be more selective about architects, and to 
find those who know industry components and Ccin direct 
their assembly. 

« 

*• Architects should have been selected on basis their project 
would be part of a systems program; then it could have gone 
much smoother. 

# Owner* should choose architects who not only know codes and 
how to deal with a multiplicity of regulatory agency prob- 
lems, but who become skilled in urban community problems 
as well as urban construction problems. 
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• Architects have demonstrated a lack of strength in field 

* ' * supervision; so we should xeduce that, aspect in our con*=^ 
tractual relationship with them\. 

• Granted architects had some conditions <fictated by own.er; 
but, having accepted this situation, why couldn't they 
judge what, we were ^supposed to be getting? Only the archi- 

, tect'can say, "This work Is^notr accordiiig-to T)l-an^Bnd ' 
- specifications." \ \ . - ^ 

ther^ vas, however, a lack 'of clarity about assigning these re- 
sponsibilities, a^ evidenced by: ' • 

• In last analysis it is owner's sjtaff who* must verify 
quality and installation of all items. It shoUld have 
been ^management contractor's responsibility if they'd ^ 
been i^itroduced to project soon enough. It was not the 

" architect's responsibility 'Jbecause several products were 
imposed by owner. ^ 

' - 'J 

' # Architect should have a larger role in pulling together 
} all* consultants. a i » - 

o Architect's consulting engineer should shoulder his respon- 
sibilities and^ reject what is unacceptable. • 



4. R espon>>es of Project Architects ; 

The architect ihterviewees had respond^,, at lea^ partially, to 
these questions vrtien asked about attitudes and difficulties (Refer- 
to Section'.ll. A). They reiterated comments about , shifting work 
loads (more" adndnistration; less detailing; less field supervision). 
Some felt the total i>urden was* about the same; others felt they had 
greater expenditures of money and time w/.t^h the GSP-1 procedui^es . 
When asked a subsidiary question as to whether closer cooperation 
between the architects would have helped to eliminate problens, 
mdst participants answered affirmatively. Auxiliary comments were: 

• Cooperat'ion did not wor}<; and it won't work because 'each 
architect has^his own way of doing things. If I do som^ 
thing oncef, I don't want to do it again. 

• Thq change Mil be difficult fop archi^tecfe, but they must : 
learn to 'adapt Co Systems methodology. 

0 It will be.harc^/to get architects to agree on anything. 
.Owner ifoist take* a stronger hand. 

In recommending arrangements to improve coopera;tion in a future pro- 
giramt two architects repeated earlier recommendations about encourag 
ing greater uniformity of specifications and details. 

4 



* • 

5. Reaproges of Project Enqlnears : ^ 

As indicated in a prior section, the consulting engineers wereiu . 
upset with the -changed responsibilities broi/ght about by the use 
of performance speciflc^^tions .and pre- engineering undertaken by 
contractors for selected subsystems: . ' . 

• ^The problem with this system is", that there could have been 

no consulting" engineer at all* . Our fees were cut tremen- * 
dously because architects thought our work was easier. — 
yet it was. just as complicated as when we get into a total 
package.**' ' - ' « a 

' * 

• Next time, have own«r hire engineering dis'ciplines directly; 
engineer^ are probably more cognizant of systems approach 
thaa architects. — 

4» We really didn't know wtiat was expected; need a more com- 
plete written definition from o'wrter. ' ' . 

• .Next time, don't use a performance specification; let the 

professional take charge. ^ - # • 

« We didn't have time enough to do a good job. Contractors 
didn't submit complete drawings, ^d it was impossible ^o 
reject drawings^ without* setting back the construction . -X 

schedule. ^ , - * . ' 

m To avoid discrepancies in design, owner must pressure 
architects to coordinate. 



6. Responses of Hanaqgnent Contractor Personnel : 

Because the management contractor role was a first experience for 
that newly- formed organization, the first question about "usual 
respon^^ibilities** was not asked^ Insjbead, Inhere was informal dis^ 
cussion about the MC duties as ^defined in the owner-manager agree- 
ment. That contract had' spelled out qertain items as exclusively ^ 
in the m^ager's province (administration; expediting; sustained 
supervision; coordination; verification of payment requesv.s, etc.) 
and other items as^ exclusively in the architect's province (author- 
ization of changes in contract documents; approval of shop drawings 
and materials; approval of payment requests, etc.)* Related 
coiionents : 

• Although I 'am a strict constructionist, we got drawn into 
making determinations in areas of architect's responsibility. 
In a future program, architect should be made to take more 
responsibility. 
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. . . 

• MC is "The Enforcer," but he cannot replace professional 
judgment of architect and engineer. * A ^greater ^sense of 
responsibility from the architects and a* greater -degree 
jof sharing between them would have helped.^ ' - / • 

« Owner should define a stronger and ^rlier: /ole for Md; 
include i§chedulLng and costing. * 

« Next time, I would recomniend the owner consider accept- 
ing management proposals fjrom* joint ventures {such as, 
airchitec^-con tractor- scheduler) • 



7. Responses of Contractor Representatives ; , * / - 

All of the tv/elve prime contractors felt th^ responsibilities 
had alte£:ed. " Certain of the subsystem bidders, accustomed to 
being ^ulx:on tractors on conveitional projects,, welcomed the more 
dir&t relationship: . * v ^ - 

« I like the systems method because our responsibility was 
not to a goieral* contractor but to *the owner. This is 
better ^and more economical for owner because general^s ^ 
mark-ups are eliminated • 

« A way should be found^ to preverit general contractors from 
bid shopping. The construction industry is sick. 

All contractor representatives indicated satisfaction with CSP-1 
methods to the extent of willingness to bid a similar program againl 
However, they split on the role o5 local contractors (labor sources) 
and'natiohal manufacturers (product suppliers): ^ - 

o I don't believe a manufacturer should bid a- locaX contract, 
some of the jnanufacturers who used to do this Ijave gotten 
smart and gptten out. 



u The CSR experience w^s that a number of national ,firms waited to 
bid directly, but dropped out after exploring the local situation: 

^ Manufacturer4 don't want to alienate local contractors. 

9 Most manufacturers don't want to t^ke ri^sk in local labor 
market. . , 

One middle-of-the-road view: 

• Owner is best served when Icxral" contractor and the national 
manufacturer combine, their, strengths. 
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Jhe contractor representatives were very aware of the controversy 
over pre- engineering: 

Although the contractor's engineer is definitely a sub- 
contractor, it is difficult to get owner to pay engineering 
, fees for work not yet in place. We had to -"front end load" 
the money because the owner? wuldn't recognize etigineering 
as a billable itesn. 

9 B>^use no contractors will do pre- engineering (on account 
of risk of not getting job), perhaps owner should offer a 
lump-sum amount to each pre-quaiified^contractor who sub^^ 
mits a bicV of a certain qviality and complet.eness. 

« It is unethical for manufacturers to go into engineerring. 
I visited a mar -lecturer's plant and not one person on 
their staff was qualified to be an engineer.- 

Two others, however, who did not comment specifically, indicated 
their companies would continue their engineering practices, as 
they have for many years. 

Finally,^ two totally discordant views of how roles should be al- 
tered in a subsequent program: 

^' < ^ * 

Owner should hire architect onlj as an inte^irr consultant 
' ' . for the design phase; then all the vrork should be txirned 
over to a managemoit contractor. 

• If the engineers go to work for contractors, the owners 

soon will have no one to turn to. Why not pay the architect 
more for complete services, and have him working for the 
' owner? , ^ . / ' . ^ 

SUI^SMARY of RESPONSES on MODIFYING PROFESSIONAL RESPONSIBILITIES : 

It is surprising that, although CSP-1 encouraged a more ex;tQisive 
"building team" effort, the focus of owner criticism was at^the 
architects. Perhaps this was the surfacing of ancient dissatis- . 
factions which interviewees heretofore have not had opportunity to 
express. Or p&haps it reveals that the owner really does turn to 
the architect as leader of the building team, and still expects the 
architect to "carry the bail.* The Management Contractor group 
also tehded to be critical of architects, but some were willing to 
take on architect's former tasks. Among both architects and engin- 
eers, there were recalcitrant individuals dedicated to maintaining 
the status quo; however,, a few are ready for major change in their 
traditional duties and lines of responsibility. 



pm almost every respondeit category, there were opinions ^Aiich 
-vatiously expressed, "The owner needs to take- a stronger role»" 
However, the answers from owner administrators, staff, and consult 
ants did not reveal an eagerness to assume a dominant position • 
Rather, they kept sugglesting that the architects be selected more 
carefully* The pattern of professional relationships nationally * 
suggests that owners cannot lean on their architects as heavily ' 
''as they once did# Many owners are reinforcing professional ser-»' 
vices 'with an applique of consultant^managerial advice; others 
are turning to construction organizations that obscure the 
functions of architects and engineeijs in^ conventional private 
practice. . « % 

The most persistent controversy revealed by these responses is the 
one about pre»enginefering» Although accentuated here by the use 
of performance specifications, similar disputes are occurring on 
all projects employing ^ technologically- sophisticated components. 
The apparent consensus \isj 1) the owner, willing or not. Is to be 
drawn into the building process;. 2) contractual agreements an 
owa)»r signs had better sta'te ^cactly what design and engineering 
judgments are to be provided by each participant • ' *^ 
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E. PHASING the BIDS; 

1. teckground t - ^ , 

Ii) the initial scheduling of the CSP-1 pilot program, a two-stage 
bidding process was outlined. It was believed that bidding of 
fiye designated subsystems prior to the balance would, if they 
wer# within budget, give the owner an early Jirm hold on overall 
TOsts and would accelerate coristruction by giving the successful 
manufacturex-contraetors a head start on component production. 
Because of delays, particularly in the preparation of nonsys terns 
documents, a later decision was made to extract also the "Sub- 
structure" work from, the nonsystejns portion, and bid it separately 
Therefore, -CSP-l had three 'bidding phases. 
* . . ' i * 

Similar, sometimes ms)re fragmented, bidding has become popular 
nationally — not only for construction organized , with subsystems, 
but for more conv«itionally-organized building work. Such sequenc 
ing of bids has greatly altered the role 'of the general contractor 
who often has been supplanted By a ^'construction manager." Phased 
bidding also alters the procedures and practices of all other 
participants. 

2. Representative Questions : | 

a. In your judgment, will phased bidding (or "fast track") 
improve cost or time factors in the building of schools; 
if so, would you recommend additional (or f^er) bidding 
periods than the three used for CSP-1 projects? 

b. Are there particular portions of the construction work 
which you Recommend be handlfed^ dh an early bid subsystem? 



3. Responses of Omer Administrators, Staff, & Consultants ; 
These interviewees' generally endorsed phased bidding: 

• Desirable for reasons of time, as well as cost. 

e Possible savings in time; no apparent savings in cost. 

V Ko economy per se ; but, if owner stays flexible, phased 
bidding can permit changes that can lower costs. 

Recommendations on number of bidding periods varied from 2 to 5, 
generally. Only one person recomm^ded a highly fragmented phasing 
of bids. 
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Several expressed cautions: 



• Management will cost more, and you must carefully balance 
this expense. * 

• Phased bidding requires very close attention to market 
conditions and the gxiidance of a competent manager. 

« An interrupted phasing may make it more difficult for 
owner to supervise construction. 

• Good for. economy, but it does create paperwork and coord- 
I ination problems for owner and f$r architect. 

In regard to particular categories, most recommended a limited 
early bidding (i.e., substructure, structure, underground mechani- 
cal and site work). There were miscellaneous recOTimertdations to 
early bid: 1) plumbing fixtures, 2) electric/el^ectronic,' 
3) roofing, insulation, 4) sprinklers, 5) doors, frames and ^ 
hardware, 6) ^cladding, 7) HVAC equipment. 

One interviewee expressed a different view: 

• Rather than, phasing by trade categories, I wiuld recommend 
asking contractors to early-bid unit prices only, based on 
schematics priof to final design; then owner would use these 
prices for pre-quallfying the three lowest bidders. Later, 
the three could compete based on final drawings. A manage- 
ment contractor would handle first, phase; architects for 
individual projects could handle second phase. 



4. Responses of Project Architects : 

i . ; 

All these architects foresee sitliafeions ^when phased bidding is 
advantageous for reasons of cost or tiipe. A majority expressed 
satisfaction with CSP-l»s three phases. One architect recommended 
"1 or 2"; another suggested "no more than 6.^» -.Because they had 
, discussed early bidding of subsystems along with ''Designating New 
Component Groupings" (Refer to Section II. C), they added few sug- 
gestions for particular additional categories. Two respondents 
expressed cohcern about added cost and work involved in preparing 
contract documents. One stated: * ^ 

o Architect must have extra compensation in his professional 
y fees from ^wner if he is to adapt to multiple bidding 
^ packages. ^ 




5. Responses of Project , Engineers : ^ 

All agreed that a three-phase bidding, similar to that used for 
CSP-1, was reasonable* C^e suggested: 

• Two periods would be adequate* * 

Like the architects, they had reviewed their preferences for ^eai^ly 
bid subsystems under "Designating New Component Groupings," and 
they vreiterated their recommendations for achieving an advanced 
start on: IJ foundations, 2) structure, 3) site preparation, 
including underground mechanical*' Related* comments: 

• I favor early bid on all long lead items* 

• I recomm€}nd biddijag renovation work on e^^sting buildings 
separately (either earli-er or later) from new additions* 
Complexity of renovation work particularly delayed produc- 
tion of CSP-1 drawings* 

6» Responses pf Management Contractor Personnel : 

Most respondjents relied affirmatively about phased bidding* There 
were two negative comments: ' \ * 

• There's twice as much paperworki 

• My experience v/as not good* Architects don't understand- 
the process, and the drawings are not prepared properly* 

The ma'jority were satisfied with the 3 phases of CSP-1, although 
there were t[ualifications: 

• Few peric)<is as possible;^ 2 better than 3* 

• Any expansion in phased bidding may require greatly changed 
procedures in getting building per; Its from/city departments, 
as well as approval from state department of education* j 

• Generally there are advantages, but only if you can save 
design time* 

One enthused response: 
* 

• kuildings, are cheaper sooner rather than later^ I recommend 
^ 15 or 16 biddings If you have a competent management con- 
tractor *• 

Typically, particular recommendations from this group on staging of 
bids fell into these categories: 
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Phase I: Site wrk, foundations, underground mechanical and 

electrical, manufactured mechanical it«ns, structure. 

Phase II; Masonry and/or vertical s)cin, roofing, sash, doors* 



al skin, r 

1 ■ 

, balai^ce 



Phase III: Flooring and ceilings, balai^ce of mechanical- 
electrical. 

♦ Phase IV; Finish carpentry, painting, furniture & equipment. 



" 7. Responses of Contractor Representativeg : 

With only one exceptioh-, all these iiiterviewees expressed approval 
of the ^principle of- phased bidding. Virtually all indicated satis- 
faction with the 3-phased timing of CSP-l, although two contractors 
recommended restricting phasing to two periods. Other oidorsements: 

• Phased bidding is an, economy. Increasing^ numbers of con- 
tractors will realize they can make more money if they get 
in and -out faster. 

• Bidding early is a great economy for us by permitting us 
to schedule our work evaily. 

• Substantially lower building costs using phased bidding. 

• Not less costly, but faster. 

• Early information can help tb control costs. 
However, there were a few qualifications: 

• Phased bidding requires flexibility — and the ability to 
adapt to some "extras" — on part of owner. 

• You can phase bi*ds, but you cannot deviate from traditional 
trdde categories without getting into trouble. 



^8. S Ui^SMAJ^Y of RESPONSES on PHASING the BIDS : 

Phased bidding appears to have become an acceptable mechanism to 
diverse pcirticipants in the building industry such as these inter- 
viewees. The practice, popular only in commercial and industrial 
work until recently, has become quickly commonplace in public works 
and institutional architecture. From a prior section on "Designating 
New Component Groupings," it was apparent that most participants are 
ready to accept the rationale for expanding early-bid categories. 
Therefore, the questfLon seems to be one of degree and, most impor- 
tant, who assumes the cooirdinative responsibility* It is not 
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surprising that the greatest number of cautions or warnings came 
from the owner group. It is they who are most likely to, find aggra 
vations in diffuse assignments* Everything was simpler and easier 
in the days of one general contractor and a single contract* How- 
ever, ^raany contractors, particularly those in the manufacturer, 
i^pplier, or former . siibcontractor categories, like a briefer, more 
direct involvement than they have experienced previously. And the 
ownef7 who has. too often suffered the "do or die" perils of lump 
sum bids,* appreciates the greater control afforded by awarding 
contracts in stages. . * • 
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F. EXPANDING the BID PACKAGES: - 

1* Background ;" 

When C?P was .cone eiv-ed, a feasibility study and market analysis 
suggested a potential bid package of 500,000 square feet of space ^ 
for Detroit for the particular building type (specialized-use ad- 
ditions to secondary schools), over a two-year period* A tentative 
projection was for 10 additions averaging 50,000 scmare feet each 
in siz^. Even at that early stage, it: iVas recognized that the pro* 
gram should be derivative, at least in part, ^rom predecessor*^ 
programs because Detroit's immediate market potoitial did not c&p- 
pare in size with *the 1.0 to 2.0 million square feet of area or- 
ganized for California's SCSD or Toronto's SEF and, therefore, it 
could not be expected to generate the capitalization requisite to 
stimulate ma^jor technical innovation within industry. As it de- 
veloped, Detroit elected to proce^ wi,th an even more modest four- 
school pilot program of r.80,000 square, feet, ranging in size from 
44,000 to 105,000 square feet in area. However, this was the first 
time in Detroit or in Michigan that similar components had been 
bulk. bid for simultaneous construction on several separated sites. 



2. Representative Questions : 

a. In your opinion are there economic advantages to bulk bid- 
ding a group of schools, as was done in CSP-l'? 

b. What are your recommendations about the size or number of 
projects that would make a desirable bulk bid package? 

3. Responses of CX;ffier Administrators ♦ Staff & Consultants : 
Nearly all saw advantages to bulk bidding: 

« Without a doubt our bidding packages should be larger. We 
can learn from Toronto's SEF and Florida's SSP to determine 
optimum size of bidding package. 

• We should 'expand both size and number of projects. We do 
not need a "systems program" to take advantage of "economies 
and to expand bulk bidding. 

Two respondents added J- 

• We should explore direct purchases o'f certain components 
from manufacturers without going through contractors. 

• Smartest thing owner could do would be to buy early and in 
bulk, storing new materials at today's prices for tomorrow's 
market. 
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Others were supportive, but cautious: 

0 I wouldn't bid much larger quantities than we dido I j^hink 
we were pretty much at our limit on four different jobs. , 
Larger projects wouldn't hurt. The size is •not so important 
as the number-* 

4 Complexity isvmore important than size., .Jt is important to 
keep all the buildings in a bulk" bid package quite similar 
in character. 

Only one was skeplKtcal: ' , 

• It seems logical that bulk bidding would lower privies., but 
it apparently has no effect. 



4. Responses of Project Architects : 

Most responded affirmatively about potential benefits; 

« Real financial advantage to bulk bidding. 

* 

o The owner's goal should be to expand size of bidding package. 

• Projects should be greater in number and larger if possible; 
^ but they need not be built simultaneously. Owner should ex- 
plore an "annual contract" to build school space on demand 
as needed. 

Two were unconvinced: 

« Detroit does not have adequate contractors to handle larger 
projects. ^ . 

o I have no opinion* Establishing best size of bidding package 
is^ an art, not a science. 



' 5 ♦ Responses of Project Engineers : 

All generally praised economic benefits of bulk bidding. On size 
of total bid packagey their comments^ included: 

• .CSP-1 was comfortable. If any smaller, you would only have 

attracted less competent contractors. 

e Expand size and number^ as long as one supplier can handle 
the group. 

# Bulk bidding lowers costs on new work, but has no effect 
on alteration work. 
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One engineer questioned this last view: 

* # Projects could aggregate tcS a size ntuch larger than CSP-l's 
280,000 square feet* Even lumping in renovation work was 
probably beneficial to overall economy* 

6.^ Responses of Management Contractor Personnel ; 

Recommendations from this group were almost unanimous for more 
and/or' larger bidding packages: o 

• Because work in Detroit is not attractive to many contractors,, 
there is need for owner to use this method in recruiting 
bidders* 

• Best competition for major trades when bulk bids are in 
$3 to $5 million range. 

• Bdlk bidding is advantageous^ real problem is with having 
four different architects as with CSP-1. 

e I would recommend bulk bidding if projects are similar and 
even more so if you could have one architect for all projects. 

There was one^ |idded note of caution: 

• Bulk bidding is "iffy" because of possibility of delays. 
Although CSP-l^s four 'schools nad6 a generally comfortable 
package, in the case of one subsystem t)\e overall schedule 
couid have been accelerated by fragmenting award of bids 
rather than merging ch^. 



7. Responses of Contractor, Representatives : 

Nearly every response was affirmative ^tQ .the question about economic 
advantages of bulk bids: . - , ^ 

• There are savings in material costs and also in efficiency 
because of Increased skill of workers. 

The larger the aggregate bid^ the better the price; you can 
begin to get quotes mere directly from manufacturers, and 
prices become more competitive .n^ 

0 I recommend more and larger proje^s to reduce contractor's 
overhead. \ 

The single disagreement: 

# There are economic disadvantages to bulk bidding. Many times 
schedules and material availability are such that we could 



furnish one school vd^thin the dedired time, but not several* 
Also, limitations on bonding may limit competition for 
, large programs • 

Contractors, of course, tended to view size of bid package in terms 
of their own competitive situation: 

0 CSP-1 optimum; possibly larger. 

• e I don«t recommend bidding less than 300,000 square feet. 

• CSP-l»s four schools a good size; eight at half their size 
would have been impossible. . )i 

• It would be reasonable next time to add a few to size of 
CSP-1 package. " 

• CSP-1 finel Even a mixture oi small and large projects 
would be good* 



8. SUMMARY of RESPONSES on EXPANDING the BID PACKAGES : 

Participants in the CSP-1 program are overwhelmingly supportive of 
multi-project bulk bidding. With only a few exceptions or qualifica- 
tions, the respondents endorsed the idea of 3 subsequait program 
somewhat larger than the initial one. Nearly all seemed to think 
bulk bidding was an appropriate technique not only for additions 
like CSP-1, but for new buildings and even raiovations. !Rie major 
criteria for bulk bidding are similarity and sLmiltaneity. 

The questions did not probe directly the possible close relationship 
between bulk bidding and industrialization (off- site fabrication of 
components, probably by manufacturers with national 'markets) j however,^ 
as expected it was evident that bulk bidding appeals to representa- 
tives of national organizations. Perhaps more significant is the 
fact that relatively small local contractors see Economic advantages 
to even /ery limited market aggregations, if it is within their bond- 
ing capacity to bid. Manufacturers,* suppliers, and contractors of 
all types appear ready to chan.ge frc»n one-at-a-time structures. Even 
architects and engineers, who as a group are most corretdtted to custom- 
designed buildings, admit the econondes and efficiencies of bulk 
bidding. 



W. JK^ DEVELOPING the SCHEDULES': 

\ » 

1* Sadcqround; 

; ^ ^ 

The earliest overall scheduling o^ CSP-1 was performed by CSP staff, 
assisted by systesns consultants • Considerably later, shortly before 
subsystems were bid, an independent scheduling con^ltant was coo- 
missioned. He first prepared a. subsystem schedule which was, in 
effect, a master schedule for construction • Incorporated in the 
subsystem specifications and including penalty and reward require- 
ments, it was binding on awarded contractors* ^ibsequently, he 
added a "Precontract and Document Schedule", aimed at expediting 
preparation of nonsystens work by the architects and engineers* 
(See diagram, page 77) • Then, just^fcefore nonsystems work was to 
be bid,- he issued "General Construction Schedule Diagrams" on ah 
individual project basis* Soon after, following coritract award 
.and contractor consultation, those schedul^^s were expanded on an' 
activity- by-activity basis and issued as computer printouts, using 
a "milestone-oriented" critical path method technique* The moni- 
toring of schedules and issuance of updates and revisions continued 
intensively throughout the entire construction period* 

The Detroit Public Schools had used computer- generated network 
scheduling techniques on. a number of pr.ojects over, recent years* 
However, the scheduling focus had been almost exclusively on the 
construction ph^se* For CSP-1, the recommendation was made to 
broaden the scope of scheduling to include owner and architect- 
engineer activi^tles7\ The decision catne from observation, both 
locally and of predecessor programs, that many delays stem from 
architect and owner inaction — not Just from poor performance by 
contractors or suppliers. A number of observers .expressed surprise 
that Detroit had s^arated the pr^aration of schedules from the 
management contractor's responsibilities* Although construction 
management is quite a new endeavor, it usually has enibraced sched- 
uling as part of the service to owners* Some controversies over 
the merits of the CSP-1 arrangement occurred- during construction* 

2* Representative Questions ; 

a. For a subsequent program would you recommend retaining an 
independent scheduling consultant, or would you favor . earlier 
and more intensive involvejneht by a management, contractor 
in scheduling? 

b* How would you recommend changing the development or timing 
of the various schedules? ' > 
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3. Responses of Owner Administrators t Staff & Consultants : 

Several favored a mor.e a'Gti{ve participation by the mai^agement con- 
tractor (MG) in scheduling^ * ftie said: 

\! ' 

, # Earlier ii^Volveinent: by MC a must. He should provide^ ^ 
^schedule and be responsible for it. 

However, opposing views were in the majority: ' 

• I do not think KC should get involved in actually preparing 

the schedule, ^although c'fertainly he must*use it. 

v 

e There are advantages to having scheduler "indepeiident and 
reporting slmurtaneously and' consistently to" ^^chitect, 
owner and MC. ^ 

Architects could do it. ^ ' . * ~T , 

There were some criticisms of the CSP-1 scheduling as: 

e Owner has been wasting a lot of money on schedules no one 
knows how to use.. ' . * , 

However, another respondent defended the methods: 

I . . 

o Developing scheduled is a lot more complex than just making • 
them easy to read. .When schedules are included in documen- 
tation,^ as they were with CSP-1, they must cover lenal 
aspects. They have got to be completely detailed in order 
to protect the owner. 

Kost believed tUat CS?-1 schedules should have been developed and 
released earlier than they were. About the "Document Preparation 
Schedule," they suggested: 

o Make it oart of design manual; that is, as soon as pre* 
. lirr.iA*ux> drai/ings are approved.' ' ^ » 

m Incorporate it with owner-architect agreement. 

In regard to the "activity-by-activityl* construction schedule, ojic* 
-owner's staff person recommended: 

o To accelerate construction, identify ""^ ^lestones" for major 
phases, *but establish earlier completion dates than would 
result from an accumulation of critical activity durations. 
Also, identify alternate scheduling patterns in order to 
let management choose best approach. 
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4* Responkes of Project Architects : 

Architects were evenly divided cp^isho is best qualified ±o conduct 
scheduling operations. Three interyicwees favored having the MC do 
it; three others recommended use of an independent scheduling con* 
sultant* Two rejected both approaches: 

0 . Either the architect or a gaieral contractor could handle 
scheduling just as well» 

0 Schedules never worka It's just the nature of the con- 
struction ihdustiry. You have to be realistic • Contractors 
lie about sc^jedules. Ihey^ll say whatever they think an 
owner wants to hear. 




Additional^^ownipents . presented contradictory views:, 

^ Contractor, own^, and architect must join together in de- 
veloping schedules. 

0^ Owner should not get involved in detailed- scheduling on an 
\ ^ activity-by-activity basis, but only should review projected 
end dates. - ' ^ 

Nearly all architects recognized the need for detailed construction 
schedules. Some favored the developm^t of such schedules early 
(i.e., during design); others believed that detailed schedules are 
rfot useful prior to contract awards. Most of their comments, however^ 
were directed at the "Documait Preparation Schedule" which had been 
.developed (ostensibly with the architects • cooperation) by the 
owner •s consultant: / 

^ Owner has no business getting involved in architect's 
schedules. Give architect a due date; then let him do 
his job. ^ ^ 

e I laughed wharj^ I got it, and then ignored it. 

o Not much value. A waste of money. Real problem is with 
i&pediting owner's reviews aild approvals. - / 

o ' Documait preparation schedule not well thought out. 

Two of the architects did perceiye a need for scheduling of this 
type. 'On^said: ' * ' . 

o I liked it. Kept us on the ball. 
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5. Responses of Project Biqiiieerg ; 

These interviewees were not asked aixDUt the merits of shifting 
scheduling responsibilities to a mmiagenent contractor. Instead 
they were asked their general view of schedule development* Re*^ 
garding the detailed constnictic»i schedule^ they said: ' ' ^ ^ 

• Fine, except one time we disagreed with schedule on 
planning 16gic# 

0 We had little input; scheduler completely disregarded us#^ * 
o No input, but no problems. 
Related comments or suggestions: 

« Major problem was "with owner changes. 

• All our scheduling problems wore with the alteration work. 

• Involve the engineers! 

About the .''Document Preparation Sch^ule": 

o No effect .whatsoever on our working drawings. 
« We did not use it, but we noted end dates. 

• It was not useful for non- systems work because of lack of 
information from owner and because of delays in information 
on subsystems. 

" Di^velop it earlier, right after completion of preliminary 
design. 

6. Responses of Manaqesnent Contractor Personnel : 

The majority favored having their own group assume major scheduling 
r esponsibil i ty : ^ 

o MC should do it all. 

o Overall costs would be less if MC provided his in-house ' - . 
scheduler. 



© Having schedulin^would eliminate personality conflicts t 

e Squabbling over schecwle on one school set that job back six 
we^s. 
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However, tvra interviewees favored retaining axi independent scheduler! 
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Recommendations for improvement were general: " f 

^ Schedules were inflexible. 

« Real problem was contractor resistance. 

• Owner too involved. ^ * . ' 

* 0 Scheduling methods not the best, monitorfjig was^* excessive 
and costly. 

One respondent recommended a simplified typi^ of schedule, diagram- 
ming. ^ 

The V£ personnel were not involved with the Document Preparation ^ 
Schedule. Regarding the detailed construction schedule, they 
unanimously agireed that it should occur earlier than it did on 
CSP*1. However, mqst recommended it be developed only after bid- 
ding and w. h the Cooperation of the designated contractors. One 
, different view: ' 

e Develop aotivity«by-activity schedule along with preliminary 
drawings. Keep it flexible, but include all responsibili- 
tiesy particularly regulatory agencies' and owner's. 

7. Responses of v ntractor Representatives : 

All in this category were strongly supportive of precise schedul- 
ing procedures. They were not asked the question rel^^ted to who 
should prepare the schedule, but they were asked to appraise the / 
effectiveness of CSP-1 scheduling^ Representative Responses: 

« CSP-1 scheduling was good, necessary, and critical. 

« Basic sch^uling seemed to work well. 

' « Schedule was at fault in crowding finishing trades. 

o Schedule had no logic whatsoe^'er. 

They alsp exhibitec* disparate views on their own role in schedule 
development , as : 

« Plenty of opportunities for comment and input. 

o Original schedule v;as not developed v/ith proper input from 
contractors. We spent another $2000 refining our own schedule. 

c ActivjLty-by-activity schedule cannot be developed v/ithout 
contractor inpuc; that is, not until after award of bids. 
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Most contractors were in agreement that detailed scheduling must 
be post'=Tc9n tract, although some commented: 

• Pre- bid schedule is important help. 

• Great need for pre-bid meetings to explain schedule. 
However, this was negated by one who admitted: 

m Contractors never really look at schedules prior to award. 

The clearest recommendation, repeated several times, was: 

e Add a specific schedule for contractor-prepared working 

drawings for early bid su <^ items and for all shop drawings. 

8. SUMMARY of RESPONSES on DEVELOPING the SCHEDULES :-. 

Everyone on the building team is affected by scheduling and is cog- 
nizant of its importance, but there is limited agreement on just 
how to achieve effective results. Because contractors and suppliers 
are usually the targets of scheduling thrust, it is not surprising 
that some were antagonistic toward CSP-1 methods. However, their 
responses were mild compared to architects, most of whom were very 
hostile to the "Document Preparation Schedule." As mentioned in 
the "Background" section of this topic, the CSP-l separation of 
management from scheduling elicited some questions and criticism 
during the construction phase. ^However, there were surprisingly 
few recommendations to merge the two functions. Even some of the 
management contractor group who had to work most closely with the 
schedules could see advantages to an independent scheduler. 

i 

Th^ single most recurri^ig recommendation was that shop drawings (or 
other types of pre- engineered submissions from contractor-bidders) 
be more carefully scheduled. There was agreement on the soundness 
of the CSP-1 concept of broadening scheduling to off- site activities, 
such as shop fabrication, regulatory agency approvals, and document 
preparsftion. Understandably, most participants view scheduling 
from their own narrow perspective (i.e., by trade or by project). 
Although there were disagreements with the construction logic or 
disapproval of the methodology, the great majority of participants 
came to accept the validity of the CSP-1 schedules and to work 
successfully within their tempo. As one participant concluded, 
"Finally, most oi us changed our opinion, and concluded it was a 
good schedule." 
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PRE-CONTRACT AND DOCUMENT . A 
SCHEDULE FOR TYPICAL CSP ! SCHOOL 
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IV, B, UTILISING the SCHEDULES: 



!• Background : 

Developing a schedule is part of the battle; getting all the m^ny 
participants to adhere to it is the greater struggle. In a pro- 
gram with four architectural firms, twelve separate prime contrac- 
tors, and very niany ancillary personnel, whose responsibility is 
it to watch the clock and blow the whistle? As explained in the 
"Background" portion of the preceding section, the primary role 
in schedule development belonged to an independent consultant 
commissioned by the owner • However, the most active role in 
implementation fell to the management contractor who provided 
day-to-day, on-site supervision and expediting • 

The contractual agreements to maintain completion dates wer^ ex- 
plicit, but when several hundr.ed persoriiel are involved on and off 
the sites, and when hundreds of separate activities are itemized, 
a massive problem in communications emerges. How dp you. keep 
everyone well informed and up-to-date? The diagram on page 85, 
"Scheduling Analysis for Typical CSP-1 School," is a much- simplified 
graphic summary of what was scheduled and what actually transpired 
during construction. Although the buildings were completed on 
schedule, it is evident there were discrepancies in phasing • Was 
this the fault of the schedule or the contractors? The answers 
are important only if they can help to build more expeditiously 
another time. 



2. Representative Questions ; 

a# Do you feel all the CSP-1 contractors used the construction 
schedules advantageously? 

b. Would yo^ comment on the effectiveness of the CSP-1 schedule 
format as presented? 

3. Responses of Owner Administrators ^ Staff & Consultants ; 

Most felt contractors failed to use the developed schedules advan- 
tageously. A number added criticisms; r,^ 

0 Detroit area contractors resist schedules^ 

o Some contractors just didn't bother. 

• There was unwillingness to understand, followed by inertia. 

Owner^s representatives seemed to feel that schedules are for con- 
tractors .rather than for themselves; however, there was at least 
one different view; 
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o The healthiest asp^ect of CSP-l was to impose some discipline 
on the owner's timd table. 

There were other favorable comments: ^ 

• Schedules were helpful at job meetings. 

• Fewer problems with CSP-1 schools than conventionally be- 
cause whole process was speedier. ^ 

About the schedule format, a number protested: 

• Too complex^ orm more difficult than sc^iadule itself. 

* ' ^ A 'V 

• Some contractors and some of our own staff could not read 
schedules. 

d Contractors respond better to bar charts and arrow diagrams 
than computer print-outs. 

• Some of management staff had trouble reading schedule; many 
meetings spoit trying i:o figure it out. 

However, the criticisms were countered: 

• Computer- printed bar charts are so simple it's ridiculous, 
but for some reason people will not look at them. It's a 
human psychology problem. ^ - 

« It became a very popular game for a while ... to find 
fault with the scheduling documents rather than perform. 

• Simple bar graphs are not the answer; we need greater 
sophistication on part of our field superintendents. 

The most specific recommendation: 

o What seems best is to print bar graphs some weeks in advance, 
listing activities by trades, then giving out separate mimeo- 
graphed sheets every couple of months. 

4. Responses of Project Architects : 

A majority viewed contractors' utilization of construction scheduling 
as ineffective, and they tended to blame the managenent contractor 
staff: 

• Delays were more fault of MC. 

0 Scheduling could have been improved •with more energy and 
follow-up on part of MC* 

m To make the schedules work, pin the contractors down more. 

^ 



There were different although contradictory — opinions: 

• Several major contractors used schedules very well# 

« Schedule was done well, but no one used it. ^ 

When asked about scheduling format, architects were quick to 
complain: ^ 

• Schedule was very hard to understand; too vague; too com- 
plicated* Computer print^outs too difficult to comprehend. 

f Form hard to follow; did not pay much attention to ft. 

• We developed our own special bubble diagram as a transla- 
tion to help contractors understand renov.ation schedule for 

• our project. 

• All schedules too complex. Schedules should be simplified 
and reproduced on 8^'* x 11" pages instead of bulky computer 
print-outs. 

Most architects would prefer a simple bar graph for readability; 
however, some of the communications problem may be revealed by 
two answers: 

« 1 cannot recall any direct participation with schedules. 
Q Architects don't work with construction schedules. 

5. Responses of Project Engineers ; 

Because their involvement with on-site construction tends to be 
limited by time or scope, engineers were not asked the g^eral 
question about contractors' use of schedules. However, one 
volunteered: ^ 

0 Contractors used construction schedule well. 

Two focused on the format questions, disagreeing with each other: 

• Schedules would, be better as bar graphs. CSP-1 contractors 
couldn't follow computer sheets. 

o Presentation was OK; most contractors understand CPM. 

Their major concern was not with the construction schedule, but with 
the document preparation schedules v/hich, they felt, had "ganged up" 
on them by expecting their work for four different projects to be 
produced simultaneously: 
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• Scheduler failed to understand engineers' problems* 

• CSP-1 schedules unrealistic and impractical • 
However, two assigned, the blame elsewhere: 

• Real problem was with delays by owner in getting decisions* 

• -Problem was with owner input, but it's* hard to criticize 
owner who pays the bills. 

» • 

The primary recommendation for a subsequent program was to involve 
engineers more completely* 

6* Responses of Manaqejnent Contractor Personnel : ' 

In a rare spate of unanimity, they agreed that contractors failed 
to use the construction schedule to best advantage: 

9 Certain contractors fought schedule* 

• Contractors distrusted schedule* 

n Contractors distraught about schedule* 

« Subsystems contractors used schedules, but some nonsystems 
contractors didn't look at them* 

The scheduling fojcmat came in for heavy criticism: 

o Method not the best; monitoring excessive and too costly* 

• Owner was buying too much "quality" of scheduling* 

^ • I've spent hours and hours, and I still can'.t explain it 
to contractors* 

» 

• Contractors couldn't undet^stand schedule; J:oo sophisticated; 
depends on personal drive of scheduler to move things along* 

Although there were several pleadings for simple bar graphs, one 
MC represQ:itative observed-: 

• A simplQ bar graph would not be adequate; however, a prece- 
dence technique would be preferable to the I-J node method* 

Another disagreed: 

• Bar chart scheduling has proved adequate on far larger 
projects than CSP-1* 
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?• Responses of Contractor Representatives ; 

A majority felt they had not been fully effective in utilizing the 
construction schedules. Their justifications were diverse:' 

• Contractors have grown cynical about schedules because 
they are so often used as an ihstrument of hostility. 

<f You can't fault the schedule; real problem was communica- 
tion between trades. 

• Nobody but scheduler can fully grasp all facets; important 

for contractors to have confidence in scheduler. 

• * .* 

• Utilizai:ion marred by lack of rapport between scheduler 
, and KC. 

, ft 

• Not realistic to talk of "contractor input" to scheduling 
when, there is a penalty clause. Everyone pads the time 
estimates. 

Although not asked at this point, several volunteered recommenda- 
tions p^ertaining to .project' authority: 

• Followup and control could be better; need a "central figure. 
© Schedule Qiforcement should have been stronger. 

o Owner needs to dictate more to contractors. 

o CSP-1 schedule suffered from lukewarm application and lack 
of clarity as to administrative responsibility. 

Most contractors found fault with the scheduling format: 

• Many couldn't read schedules; they like bar chartsl 

Most subti;ade superintendents cannot read computer printouts. 

B Contractors mean well, but they can't read CPM. You need a 
scheduler who can sell schedulel 

ether recommendations included: 1) more exact scheduling of shop 
drawings, 2) clearer separation by trades in the schedules, 
3.) more emphasis on pre-bid meetings to explain overall construc- 
tion schedule. Suggestions about scheduling format were primarily 
the recurring, "Keep it simplel " 
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8. SUMMARY of RESPONSES on UTILI2I^X3 the SCHEDULSS: 



The roost persistent note among the five categories of interviewees 
was dismay over the presentation technique. Participants find 
difficulty reading computer prlnt-outs, even when they have been 
manipulated to resemble more traditional bar charts. Less evid^t, 
but more significant, is that most participants had not read care- 
fully the scheduling sections of the specifications • Most did not 
understand that a construction schedule that is also a contract 
document (complete with financial penalties and rewards) is in-* 
evitably compj.ex and somewhat, legalistic. 

That the basic construction schedule* worked successfully is appar« 
ent from the fact that four CSP-1 schools were finished and occupied 
by the appointed day; thus, it is surprising^ to r^ad far more com- 
plaints than congratulations. Perhaps it was the nature of the 
questions that made the contractor's the "culprits." Most inter- 
viewees ignored the effect of their own delays in design, organiza- 
tion, and operation. As one contractor expressed it, "Schedules 
are valuable, but it's more important who administers them." 
Although the architects and owner's staff personnel tended to 
blame contractors for inaction, the contractors pleaded for more 
effective leadership. Several specifically asked for "stronger 
contrpl." Engineers were particularly critical of owner inde- 
cision. Improvements can be made in translation and communication 
of schedules (i.e., the format), but a careful reading of the 
comments suggests that more effective management is the key to 
acceleration. 
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SCHEDULING ANALYSIS FOR TYPICAL CS 
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ly. C- ACCELERATING the WORK: 



1. Background : 

CSP-1 schools were completed and occupied on schedule^ As noted 
in "An Assessment of^he Detroit Public Schools Construction Systems 
Program," prepared by Richard L. Featherstone, E^i.D., Michigan State 
University, the average 14.2 months from groundbreaking to essential 
completion represents a saving of 10 • 2 months or an improvement of 
about 44 percent over five recent similar Detroit school projects. 
Despite the alacrity, many persons associated with the projects 
observed the construction sites were often not heavi'^y manned.. 
Perhaps this shouJ^d be interpreted as achievement of the goal of 
industrialization ^irough utilization of more productive off-site 
labor. On the other hand, it could suggest much greater accelera- 
tion is possible. Predecessor systems programs in Toronto (SEF) 
and Florida (SSP) have dempnstrated that conventional construction^ 
time can be halved through the experience of repeated program 
packages. 

Obviously, there is a point when spc^ may be either tmnecessary 
or too expensive. 'Most observers, however, believe that quicjcly- 
built buildings cost less; the thoughtful owner seeks the most 
advantageous dost/time balance. • In creating new public school 
facilities, pre-planning and organization nearly alwa-ys take longer 
than actual construction. Thus, the entire process i^eds examina- 
tion. In addition to some acceleration techniques distussed in 
pr^eding sections of this report, there may be design procedures 
and conventional construction procedures which can be accelerated. 

Representative Questions : 

a. The CSP-1 construction process for the additions took approx- 
iniately 14 months from groundbreaking to effective occupancy. 
Could this be compressed and, if so, by how much time? 

b. Have you any sugqc tiorts as to^how the overall schedule for 
building Detroit schools can be compressed, including time 
spent on programming, design, and construction (documents? 

Responses of Owner Administrators ♦ Staff & Consultants :^ 

Every respondent was certain construction time could have been 
shortened from CSP-1' s 14.2 months. Estimates ranged from 8 to. • 
12 months to accomplish. similar work. Regarding the construction 
phase: ^ 



» Jhe real time savings is in building sijnple space, putting up 
skelecoii and skin,, leaving both guts and cosmetic*, until later, 

^ Another time we sTfeviid speed up subsysten^h^^. We could 
do a lot, of tightening. Fach phase need§. better control. 



Most, assumed that time is money' arid that a speed-up is desirablet 
but there was on^>pissaiting view: 

« Schedule could be compressed, but there would be no cost 
; savings. " Accelerating schedule may cost. you more. . 

This group was concerned about the total expenditure of time, rather 
than just the" construction p4riod: ^« 

« Major savings of time could be in Board of Education activi- , 
ties, such as project advisory committees. 

^ Big savings >rl administrative decision making'. 

^ We would save time- by simplifying our planning and using 
stocky plans, -at lease for individual rooms. 

. « Board of Education should allocate money for design to be 
^ done early and separately, ' so it»s finished when official 
* release to build occurs. , 

Architeg^ts received particular criticism: 

» - * 

♦ Slack was in dccum^t production. Architects failed to 
move ahead with working drawings. The architects* philoso- 
phy was, "When in doubt, do nothing." 

« Architects* time ^or design and working .drawings could be 
.reduced more than construction titne savings. 



4. Responses of Project Architects ; 

All believed substantial cuts could l?e made in construction ti/ne. 
Sp'KOJlation ranged from 10 to 12 months total duration. However, 
th6y had very few specific suggestions about the building period: 

. 0 Major delays were in .^echanica]. and electrical wrk^ Great 
need for. prefab assetnblies instead of on-site plumbing and 
" wiring. • * 

o Demand HVAC and other mechanical shop drawings earlier. 

« Eliminate paper work; it was, voluminous because of multiple 
contracts. . ^ 
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Several references were made to sej^ious delays in public utility 
work and public agency reviews: 

« Earlier involvement of public bodies is required 

\ 

® Owner needs to put pressure on agencies through top city 
of ficials. 

The architects w jre much aware that non-»construction phases take 
longer than actual building, and every one of their comments 
focused on owner delays, rather than their own operations: 

o Real savings could be wli;h planning time of project advis- 
ory committees. * . 

« Greatest time saving lies within complete control of owner 

0 We wasted 3 to 4 months waiting for answers from owners. 

9 Compress project advisory committee ^time to 3 or 4 months. 
Let Board of Educatiop suggest; then let community comment. 

o Bureaucratic organizations are always off base; they'll 
never changs. ^ ' 



5. Responses of "Project E^iqineers i 

Each agreed that 2 months could be lopped off the construction 
period o Twelve months from groundbreaking to occupancy appeared 
to them a reasonable schedule for a similar program. Their sug- 
gestions for acceleration included: „ 

o Cut subsystem bid review from 8 to 4 weeks. 

© Separate out utility work; for example, eliminate indoor 
electrical vaults.^ 

0 Establish firrh^ rule that shop drawings cannot be kept by 
one office over 5 days. 

« If you use early bid subsystems, require more adequate pre* 
' engineering, particularly frbm the atmosphere contractor. 

They were conscious 6f"the overall time lag: 

o Architects^ and engineers have developed a mystique about 
design time; "they could operate a lot faster than they do. 

S 

i» Real savings are in early planning time by c ;ner. 

o The need is for greater adherence by the owner^s sta-^f to 
handling reviev/ procedures. . * ' 
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6. Responses of Mainaqement Contractor Personnel ; 



Only one of this group felt that the construction time could not 
have been abbreviated; others believed 10 to 12 months duration 
was quite feasible. Many of their more specific suggestions about 
building methods had been noted earlier, as in Sections II-B, C, & 
D, perx:aining to industrialization, systemization, and standardiza- 



o Undergrtjuhd mechanical work, substructure, installation of 
doors, frames, cind hardware could all be accelerated. 

o In remodeling, covering up is a lot faster than replacing? 
also, less expensive and better looking. 

About their own work: 

e MC needs to speed up his handling of paperv/ork. 

. e Perhaps MC should apply penalties to contractors sooner. 

Although they were * t involved in preconstruction phases, they 
felt they knew enough about the overall problem to comment: 

\ ^ ' I* 

m ^^>wner needs to select architects more carefully, particularly 



o I suggest initiating cost penalties for architects and en- 
gineers not meeting the document preparation schedule. \ . 

* 

7. Responses of Contractor Representative^. : 

Reducing the time schedule seemed promising to every contractor 
representative interv4.ewed. Suggested as reasonable construction 
periods were estimates of 9 to 12 months. Whei asked thair recom- 
mendations, for acceleration, they reiterated some of their prior 
comments about early bidding of : 1) site work, 2) structural work, 
3) mechanical (interior plumbing, as well as underground utilities 
and all HVAC work). Related comments: 

® Sedc standard materials and products for ;..'5pid delivery. 



e Follow strict schedulLe for shop drawing review and approval* 

o Focus on early stages of job to avoid usual pile-up of 
finish trades. 

e Secret is precoordination or interfacing of subsystems. 

Because of the specialized nature of their interests, contractors 
were not asked the question on preconstruction operations. 



'tion . 



However, ♦they added: 
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8. SUr^MARY of RESPONSES on ACCELERATING the WORK : 

Virtually every participant stated that buildings like the CSP-1 
schools should be built in 12 nxDnths or less. Contractors seemed 
particularly convinced of the speed-up potentials While a couple 
of estimates ranged as low as 9 months, none of the interviewees 
was thinking in terms of* the 6 to 8 month construction periods 
demonstrated successTully in certain other local;iS. All of the 
recommendations were only modifications to conventional Qper.atiQns.. 

•^en acceleration of work prior to construction was considered, 
architects received adverse criticism, particularly frojn owner's 
representatives, because of slow preparation of documents* 
Architects, on the other hand, directed their blame at the total 
planning process. They were emphatic In recommending a pompres- 
sic of time spent on proj'jct advisory committees (school/community 
planning groups which me^t, with architect participation, in 
preparing educational specifications and other programming recom- 
mendations). Delays by the owner received criticism from every 
group including the owner personnel themselves, who pleaded \ 
for prompter administrative action. All categories of respondents 
made the comment, "Start earlierl" regarding specific activi+xes^. 
The one consensu of participants is that the owner could accel- 
erate building ^ speedi»*r decision-rrtc* ing. 



« 
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IV. D. REDUCING CONSTRUCTION COSTS: 



1. Background ; 

The data which accompanied the proposal initiating CSP pointed out 
that building costs ares^ higher in Detroit than in its suburbs or 
further outstate. Subsequent evidence indicates that Detroit's 
costs have continued upward at about the same percentage rate as 
the state generally. From the outset, a major concern has beerf^ to 
analyze whether Detroit's higher costs were self- genera ted or were 
caused by implacable outside forces. Several asp^ts of CSP-1, in- 
cluding industrialization and bulk bidding, hoped to encourage cost 
reduction. The use of phased bidding was perceived as permitting . 
the owner to get an earlier firm hold on costs. The result of 
these efforts^ as documented in "An Assessment of the Detroit Pub- 
lic Schools Construction Systems Program," prepared by Richard L. 
Featherstone, Pl..De, Michigan State University, was that subsystems 
bidding came in well under budget. Nonsystems came in slightly 
over budget, and certain bids had to be reduced by negotiation. 
However, the overall saving was approximately 14 percent when com- 
pared with five recent simile school buildings in Detroit. 

For detailed information as to the CSP-1 experience, refer to 
, "Cost Analysis" data and diagrams on pages 99 through 113, which 
show the development of estimates and expenditures through five 
major checkpoints for each of the four schools. The owner pro- 
vided the cost estimates for subsystems through an independent 
consultant. For nonsystems work, each architect provided his own 
estimates. In both situationSy however, the owner became much in- 
volved in budgetary approvals and cost-cutting decisions. In 
addition to practical concerns of cost reduction techniques, 
other questions arose. How can an architect or an owner encourage 
competitive bids? In the owner- architect relationship, whose real 
responsibility is it to .establish and adhere to building budgets? 
Problems related to budgeting are far more complex than simply re- 
ducing l^ilding area or substituting Idwer-cost materials. 



2. Representative Questions ; 

a. Can you compare th€ costs of the various subsystems on.CSP-1 
projects with the same costs in other schools with which you 
are familiar? 

be Hav$ you suggestions where further economies, either with sub- 
s/stems or nonsystem portions of the work, could be accomplished? 
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3» Responses of Owner Administrators, Staff & Consultants; 



Virtually all comn\ented favorably on CSP-1 economies, but some had 
qualifications: 



• Costs were good on CSP-1 schools compared with co|iventional 
projects. In addition to air conditioning, lighting and par- 
titio'ning are improved over standard; however, quality of 
construction is still barely adequate. 

• CSP~1 schools were on time and saved money because of fewer ex- 
tras and bulletins; however, they may cost more for long term 
maintenance of roof top mechanical units and poor hardware. 

o^'^We must encourage more competition by generating a lot more 
pre-bid design development. Owner should maintain an active 
program of research on product development. The architects 
should be doing this, but they're not. 

Regarding possible future economies: 

• Cost is closely related to complexity. Detroit's "chopped 
up" architecture is a reflection of its fragmented programs. 
Some other school aystems do not have the same territorial 
prerogatives defined -by departmoits. Detroit has many re- 
dundant spaces. The need is for, educational reform. 

« Detroit costs are higher because of vandalism, administrativp 

problems that result in slower approvals, and Equal Employment 

Opportunity problems. E.E.O. requirements ad<^ at least 10 per- 

cer*t to costs, and this will soon reach 25 to 30 percent. 
« 

« Important co^^t cutting should be done at design stage, before 
the owner evoi see^ the plans; however, architects are not up 
on pricing. Budgets are established carelessly and perfunc- 
torily by architects. The owner must establish basic cost 
parameters. 



Responses of Project Architects : v 

Only one question about economies was askec of the architects in 
this section because they had earlier responded several supple- 
moital cost-related questions pertaining to industrialization, 
systertization, and standardization. (Refer to Sections II B,C,D.^ 
Regarding future cost cutting: 

« Take an objective approach to manage'nent. 



Costs trends are up* Buildings costing $100/square foot 
are not far off. When that happens, those who want a custom 
building will pay $100; a systems building will cost S75. 
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e Expand systemization to the very limit of its possibilities 
to save' rfore money; for example, expand and diversify in- 
terior space division S!±>system and eliminate nonsystem i 
interior masonry walls. 

• Compress early time in committee work and planning, thereby 
reducing escalation of construction costs by building sooner • 
Planning could be a lot faster if tnere were a person who 
could make quicJ^ decisions on the owner's part, and who 
would follow the project all the way from the very begin- 
ning to final completion. 

One architect added a caution: 

o There is too much concern about saving money an^d not enough 
in producing a qijality building that will be good in train- 
ing chdldren's minds. 

5. Responses of Project Engineers : 
(No questions asked on this topic.) 



6. Responses of Management Contractor Persormel : 

Because these respondents were not involved with CSP- 1 budgeting, 
they were not asked to make econonic comparisons with otK:i. school 
projects... Their suggestions on possibl e__cost cuts v;ere lirr.ited to: 

« Revise performance specifications. , Lighting-Ceiling stana- 
ards, for example, are unnecessarily high and too expensive. 

« Loadings for structural steel are over-design^. 

« 

• Require standardized door sizes and types; including 
hardwa.j,e. " 

o Increase systenizati^n^ ?Jicluding panelization of masonry. 

o Delete floors from structuraf stiLcystem for better bid^ 
from steel suppliers. 

• Higher quality sash would, in the long run, be nor^ econcr- 
ical from .the standpoint of rreintenance. 

« Frewire electrical service panels. 

o Reduce design development time. 

. e Use only one architect fcr nultiple projects. 
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One of the management personnel added: 

• Architects are not familiar enough with costs to estiznate 
accurately; MC should do ail estimatirjg. 



7. Responses of Contractor Representatives : 

When asked to compare CSP-1 costs with other schools, nearly every » 
contractor quickly pointed out what they believe to be Detroit's 
unique budgetary problems: ^ 

• We have to crank more in our Detroit bids for pluiTi)ing in- 
spectors and Equal Employment Oppo""tunity. 

• Contractors bid Detroit work 5 to 10 perc^t higher because 
of all the owner involvement in inspections, et cetera, 
which reduce profits. " 

a All Detroit Board of Education jobs cost more, but that is 
because of your 30 or 40 pa^e punch lists. 

• I've reviewed Detroit school jobs, and I can't really sug- 
gest any way to save money. They certainly aren't gold- 
plated in any way. 

For future work, they had these comments or recommendations: 

• Encourage greater use of buJJc bidding and multiple projects. 

e Detroit's labor costs are vfery high; savings are to be\made 
primarily in reducing on-site labor, \ 

• I am convinced that total subsystems — like* ce:Ming and 
lighting combined with a& distribution — cost less than 
buying the same thing in parts and pieces.. 

• Use aluminum conductors, plastic pipe, and plastic- conduit 
wherever permitted by code. 

o Electrical distriljution centers should be more centrally 
located to reduce wiring costs. 
« 

• Owner paid for a lot of plun&ing pipe chases in demountable 
pcijrti-tirjns which could ha been reduced wi-th better planning. 

« Keep structural bay sizes to minimum and keep building 
massirq simple. * * 

« Get rid of roof top mult.c;^zone onits* and go to central 
. chilled water with variable volume ventilation 



^ # Avbid demolition when altering existing buildings; replace 
or cover up/ rather than repair • 

Finally, one contractor's summary commait: . • 

• Thank God for extras! Architects' omissions are an impor- 
tant supplement to my income. j 

8. SUMMARY of RESPONSES on REDUCING CONSTRUCTION COSTS : ^ 

Prior sections of this report asked interviewees to evaluate the 
financial effect of particular organizational methods. This sec- 
tion was viewed as more general and recommendatory. No one claimed 
to have simple or easy answers to the problems of rising costs, but 
nearly all the comments that emerged were supportive of CSP-l*s 
diversified approach. A recurring view was that architects like 
those who participated in CSP-1 — small firms in private practice — 
are unable to maintain close touch with economic trends and are 
unable to estimate building costs with assuranceo There^is a "Strong 
feeling — stated or implied — that the owner must continue to be" 
muchA,involved with budgeting, estimating, and cost control. Prob- 
ably this is true whether or not the owner provides the services 
of an independent cost consultant. 

The owner's role was stressed in at least two additional .ways. 
Firsts several respondents suggested it is the basic building pro- 
gramming — not in the way architects and engineers assemble parts - 
that^the most significant cost determinations are made. Second, 
the answers from contractors stressed that building in Detroit is 
more expansive for particular reasons. Perhaps not all the diffi- 
culties can be eliminated; yet the fact remains that it is to thk 
owner's benefit to attract contractors and, thus to stimulate 
competition. In this regard, the responses echoed those of a 
1967-68 study, "Contractor Attitudes on School Construction," 
jointly undertaken by the Detroit Chapter of the American Institute 
of Architects and by the Builder's Exchange of Detroit, which pre- 
sented recommendations on: 1) inspection procedures, 2) disburse- 
ment of contract funds, 3) construction techniques,' 4) bidding 
practices, . 5) constructi6n documents, 6) cost control. At least 
some of the recommendations of that study, which was a major pre- 
cursor to CSP, have been carried out, and with apparerit success. 
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COST ANALYSIS DATA - JANUARY 1974 UPDATE. 
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Sy steins Work 
SS/1 
SS/2 

WW/ c 

SS/3 
SS/4 
SS/5 


159,000 
332,000 
86,900 
20,000' 
200,000 




139,837 
293,000 
108,000 
24,000 
151,749 


+ 112 


139,837 
293,000 
108,000 
24,000 
151,861 




10, 450 
+ 7,650 • 
+ 2,933 
+ 1,950 
+ 585 


150,287 
300,658 
110,933 
25,950 
* 152,446 


Subtotal 


797.900 


714,803 f 






716,698 


13.08 


+23,576 


740,274 


Subs true tiiire 


(incLin BW) 


77,000 


77,000 


«. 


77,000 


1.41 


+ 3,689 


80,689 


Mn n s V s t pms Worlc 
BW 

£W 


593,000 
.174,187 
109,250 


539,694 
-^164,000 
119^000 


659,000 
I 232,600- 
165,655 


.75,7Q9 
.lOj605 
-11,130 


583,211 
. .2:^1,99$ 
^54,525 


.10^68 
,,4^.06 
2-83 


^14,159 
+ 5^168 
+ 3,220 


' 597,370 
227,163 
157,745 


Subtotal 


876,437 


822,694 


1,057,255 


-97,524 


959,731 


17.57 


+22,547 


982,278 


CUMUUTIVE TOTAL 


1,674,337 


1.614.497 




1,753,42?_ 


32.06 


+49,til2 


1,603,241 


Alterations 
DW 
MW 
EW 


228,000 
48,000 
34,000 


233,453 
45,000 


230,000 
57,900 
49,000 


.79,806 
-17,861 
- 9,Vb3 


150,194 
40,039 
39,297 




- 1,470 

- 1,781 
+ 2,982 


148,724 
38,258 
42,279 


Subtotal 


310,000 


341, 4S3 


336,900 


-107,370 


229,530 




269 


229,261 


CIJI-IUUTIVE TOTAL 


1,984,337 


l,955.9Sn 






1,982,959 




+49,543 


2,032.502 


Suopl. Equip. 

SEW 
FSW 




113,500 
16,000 ^ 


108,627 
13,656 




100,627 
13,650 


■ 


- 3,204 


105,423- 
13,65a 


Subtotal 


150,0^0 


129,500 


122,277 




122,277 




- 3,204 


119,073 


Site Devel. 
Contract 


50,000 


96,000 


81,000 


-8,585 


72,415 




- 760 


71,655 


CUMULATIVE TOTAL 


2^184,337 


2.181.450 




2,177.651 




+45,579 


2,223,230 


Bd. of Ed. 

Site Subtotal 
Prof. Fees 
Furniture ^ 


50,000 
(100,000< 
130,000 
175,900 


75,000 
(171,000) 
130,000 
175,900 


75,000 
(156,000) 




75,000 
(147,419 
129,600 
175,900 




+ 2,173 


18,629 
vyu , COS/ 
131,773 
155,141 


Miscellaneous 
Survey/Tests/ 
Permits/PLC 
Const.Mgt/ 
Security 

Site Acquisition 


80,000 
500,000 


80,000 

54,000 
500,000 






80,000 

* 75,000 

•500,000 
86,849 




(21,501)^ 
(19,179r 
(58,638r 
(17,208?^ 


40,680 

75,846 

475,000 
179,701 


Contingency 


179,763 


103,650 










TOTAL 


3,300,000 


3,300,000 


1 


3,300,000 




3,300,00u 



■ ^Surveys ■ ^Cost figures corrected for buUdlng work ,(BW) on 

*^Tenporary Heat " , Boynton Addition. Other costs as computed in 1972 
'^Construction Mot. and reported in "An Assessment of the Detroit 

'^Security Public Schools Construction Systems Program." 
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,300 






\ 




169 


,333 






+ 12,646 


191 


,979 


Furniture 




191 


,400 


191 


,400 










191 


,400 








188 


,420 


Miscellaneous 


































Survey/Tests/ 
Permits/PLC 




60 


,000 


80 


,000 










80 


,000 






(23,97DJ 

C22,ooor 


46 


,971 


Const.Mgt./ 
Securi|:y 








54 


,000 










75 


,000 






(62^4l9f 
(8,23lf 


70 


,650 


Site. Acquisition 
































Contingency 




196 


,600- 


12S 


,459 










118, 


,217 








1? 


,604 


TOTAL 


3 


,500 


,000^ 


3,611 


,000- 


1 


3,604, 


400* 






" 3,604 


,400 



^Surveys 
Temporary Heat 
Construction Mgt. 

^Security 



Includes Sill, 000 for 75% of FSW estlTiate 

• Includes S104,400 grant for 75% of FSW cost 
1 

• Costs as computed in 1972 prior to occupancy 
and ^reported in "An Assessment of the Detroit 
Public Schools Construction Syste-ns Progiram/ 
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ADDITIONS AND ALTERATIONS 

AREA 0F*'AODITI0N - 10 5, ,000, SQ.FT. 




CATEGOR'Y 



2 

13 

Q 



£-1 



^1 



2- 



2U 



2: H 
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Q 
to 

a 



. AystCTs Work 
SS/i 
SS/2 ' 
SS/3 
SS/4 
SS/5 



324,000 
"'^'^,000 
,800 
,000 

.doo 



680 
*2d7 
97 
175 



318,726 
525,000 
284,219 
106 , SOO 
137,641 



♦ 20,713 



318,726 
525^(100 
284,219 
106,60b 
158_^354 



+ 23,077 

^ ;3';968. 

+ 19,8*15 

♦ . '^80 



348,726 

548,077 

288,187 

126,415^ 

158,434 



Subtotal 



1,483,800 



1,392.765 



1,392^899 



13.26 



-f'*46.^940 



li439,839 



Substrxicture 
Nonsystems Work * 

"^SW 

EW 



(ihcLin BW) 

1,104,662 
3^74,019 
li?>934 



166,668 

976^,432 
509,798 
1*47,157 



/ 



166,668 

905,141 
-553,900* 
290,428^ 



1,749,469 



5,090 
9,092 
7,625 



166,668 

9Q0,05l 
' ^544,808 
282^^803 



1.59 

8.57 
5.1^ 
2.6^' 



+ 2,895 

+ 23,510 
+ 23,930 
* 5,265 



169,563 

. 923*, 561 
' 568/738 
238; 068 



Subtotal 



l,59lV615 



r,633;387 



>21^807 



1,727^662 



16.45 



♦ 52£705 



1,780^367 



CUMULATIVE TOTAL 



3,075,415 



3,19^2,820 



3,-287,229 



31.30 



♦102,540 . 



3,389,769 



Alterations ^ 

V BW^, - 
MW. 
EW 



462,000 
' 68,000 
70,000 



(605,595) 
(177,760) 
. (226,462) 



(1,009,817)? 



454,000 
236,800 
197^954 



* 82,438 
-124^,000 

• 76^576 



371,562 
112,800 
121,378 



+ 12>675 
i ^2^850- 
16,290 



384,237 
109,950 
137,668 



Subtotal 



600j^000 



888 , 7S4 



> 283, 014 



e05_^74O 



♦ 26,115 



631,855> 



CUMULATIVS TOTAL 



3,675,415 



3,842,820 



3,692,969 



♦128,6^5 



:4, 021 ,624 



Suppl. Equip . 
SEW 
FSW 



248,359 
160\ 750 



*248,359 
160,750 



+ 1^720 
- . '880 



250,079 
159^^870 



Subtotal 



494,900 



494,900 



409^109 



840 



409,949 



Site develo 



Contract 



151,815 



255,416 



238,168- 



74,499 



' 163,719 



;2oo 



168,919 



CUiMULATIVE TOTAL 



4,322,130 



4,593,136 



4,465,797 



♦ 134,-695 



4,600,49 2 



Bd.,^of Ed; 

Site dev.To'tal 
Prof. Fees 
Furniture 
Miscellaneous - 
'purvey/Tests/ 

Permi,ts/PLC 

Con&t.Mgt./ 

^ec\irity . 
Site Acquisition 
Contingency 



(151,815) 
241,000 
477,350 

150,000 



700,000 
309^520 



60,000 
0335,416) 
255,500 
477, J50 

.100,00() 

54 ,-000 

500, 000 • 
140,014 



80,000 
(313, 168^. 



80,000 
1243,719) 
249,393 
477,350 

100,000 

75,000 

500,000 
252,460 



i 



♦ 20.,441 



A (93, ^18)" 
; (31,369)^ 
(70,^99)^ 
M 10 , 252)^ 



78,000 
(2d6,9l9) 
269,834 
494,110 

125,287 

81,251 

375,000 
.176,026 



TOTAL 



6,200,00016,200,000 



6,200 ;jaoo 

—I — ZJ-JJ — 



6,200,000 



^Surveys 
^Tenip>orary Heat 
'Construction Mgt. 
^Security . 



•Alteration vA:>r}; ^diirect;^* to be reduced in cost to$650J000 

^Cpsts as computed in 1972 prior to occupancy 
aHa reported^ dn "An *AssesSmdht of the Detroit 
Public ^Schools Construction' Systems Prograruo" 
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DCSICM MANUa ESTIMATE 
AftOaTaCT^S HKAX/ ESnMATE 
COKIRACTOR BID PRICE 
WKOTIATtO COMTBACT PRICE 
QQMtLaCD COSTS 
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CONSTRUCTION SYSTEMS £>RCXJf^M 
} COST ^NALYSlS DATA -v JANUARX'*1974 UPDATE 



f;'S'iHERRA'RD JUKllOR HIGH SCHOOt- 



ADOftlON ANP AI-TERATIONS 

ARfiA OF ADDITION*- 'V4,i300. SQ.FT. 



4 

CATEGORY 



1 §aa 



i 



O H oi 
U C3 O4 



ii 

W O 
O {J 

O'li 
Q 
. < Q4 



Q 

H g W 

^ a oi 

2: u Q4 



Cm 

W . 

1 



Q O 
Or ^1 

a (0 
Q o 



SystCTS Work 

SS/1 
s SS/2 

, SS/4 • 
SS75 1 



136<^500 
28^000 

100, peg 
22,006 

170.000 



91,416 
284 ^000 
158,900 
, 37,287 
141,220 



* 9,m 



91 ,'4 16 
284,000 
'138,900 

37,287 
150,350 



. + 3,662 
'+v2.rA59 
*+lO,'596 
689 



91,416^ 
2a7,662 
141,459 

47iB§3 
149,661 



Subtotal 



' 716,500 



701,956 



701^^953 



15". 95 



♦16,128 



Substructure, 
* Nonsy stems Work ^ 

MW 
EW 



(incLin BVi 

406,500 
118,500 
78,500 



93,426 

435,187 
132,006^ 
• 99,000 



69,646 



17', 5 79 
)1,CU0 



34 
.161 
145,569 



+23 , 780 

-39,586 

- 2,5,67 

- 2,070 



93,426 

308,393 
158,133 
143,499 



2*13 

7.01 
3.59 
3.26 



+ 3,325 

4-34^570 
+ 6,620 
+I6,a80 



Subtotal 



603,500 



666,187 



654,548 



^^44,523 



610.025 



13.86 



+ 57,5 70 



718^081 



96,751 

342,963' 

164,753 

159,079 



667,595 
1,482>427 



CtruWTIVE TOTAL 
Alterations' 
• BW 

EW 



1,320,000 



1,4&1,569 



^99; 750 
88, BOOT 
59,200 



247,257 
87,500 
64,000 



1,405,404 



31.94 



+ 77^023 



;232,OOd 
81,000 
^33,800 



+14,477 
-13,412 
+16,150 



246,477 
67,588 
49,950 



+ 6,740 
.+ l',970 
»18^34Q 



253,217 
69,558 
68,S90 



S^obtotal 



447,750 



•^46.^00 



+17,^15 



364,015 



+27,050 



CLT^ULATIVE TOTAL 



"1 ,76 7 /750 



Supply Equip 

J SEW * >; 
Fsv; 



'l,86f>,^?6 



1^769,419 



+104,0.73 



Subtotal 



.159,000 
16,000- 



1T4,9"61» 

14,900 



175,000 



,175,000 



3 9l,P65 cf 

1,8 73,4 92^ 



114,961 
14,900 



+ 6,570. 



121,531 
14,900 



129,861 



4 6,570 



1-36, 43>1 



Si-te DeVel . 
Contract 



45,000 



'55,,734 



44,000 



6,40a 



37,600 



,+ -^,650 



44,250 



CUKlJLATIVfcr TOTAL 



■f; Qp 7 ,^750 j 2 , QQl I nfio 



1,936,880 



+117,293 



2,054,173 



Bd. of EdV 
. site de^^ Itotal 
Prof. Fels^ 
Furni,tur e 
Mls^cellanj^us ^' 
Survey/Tests/ 
.PerTnits/?lki* 
Cqhst.Mgt. 
Security 
Site Acquisition 
Contingency 



<1P5,Q0P 

•Ci^o,6oo) 

11^,300 
\ 213, boo 

80,000 



300, OOP; 
2^4, Q SO 



^oq;,oo9 

(dL55,734) 
"125,500^ 
•213,000 

:8o\ooo 

^4,00(> 

300,000 
•*l^ft,440 



100,000 
(144,000) 



5>pOO 
4. 



105,000 
^142, 600) 
116,610 
213,000 

'80,000' 

75,000 

300,000, 
2 73 V Mo 



+ 15,730 



(44;737f 
{13,'665r 
(58,389f 
tl0,23ir 



19,210 
(63^460) 
132,340 
210,716 

58»402 

68,620 

360,103 
196,436 



TOTAL 



3, 100, OOP) 



^,100,000 



[ 3,100,000 



3,100,000 



"purveys • • 
Temporary Heat 
^Construction Kgt. 
^Security 



^Costs as computed in 1972 prior to occupancy 
and reporte<4 in "An Assessment of the Detroit 
Public Schools Constjoaction Systems Prograin." 
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Ev^;.DIRECtlNG PAYMENtS:. ^ " '\ ' ■ 

1. Background: . • * * . . - ^ 

the economies derivative from competition are depend&t on getting 
propQjsals from a number of qualified bidders* CSP planners' kney^' 
from past -exp^^.ence, reinforced by ^emph^tic consultant recommenda- 
tions, that De,ixoit needed' to make a special effort to attract 
competent corttrac4:ors* Because mone/ is the J^bricant to keep 
construction ru.nning^ smoothly, th^ subsystem specific^t^ions 

contained certain innovative clauses (General Condition/, 'Articles 
32*l-.4) that jr^equire the 'owner to pay ajJproveri paymeny r'equests 
'pronjptly 6r.be penalized by payfng the contractor claijncLnt anr addi- 
tional amount of interest on the sum of the certi:^i,cate, based* on 
the then currentNprime bank lending rate. Careful\^ords of , 
CSP-1 paym^t processing have documented that^ steps were acceler- ^ 
' at-ed over conv^tion^lly-bid prior projects'. This fact was perhaps 
.obscured by the multiplitity'^of -contracts and, in .t^e case of 
several contractors, cjisputes pver completiort- pff watk^ f or tjie 
.final payment request., * - ' \' 

CSf^ was also interested in using" money as a stimulant for improved 
contractor performance. Addendu]n I^o.^l, ^'Scheduling? Requirements" 
includes ••P^ymerit Incentives" (Article Al. 14) to reduce retainage 
of construction funds ^o 3 p^cent from\.the^ traditional 10 percent. 
Furth'gj;,, the* following section titled ^*Assessmen-t for Delinquent . 
V/ork" (Article^ A'i. 15)' prescribes a penalty o^ $300 per day to- be 
paid by each contractor for failure to comply v;ith the published 
^"Project Schedule,"'^ if the""^elay is his responsibility. Such ad- 
justhfients to pay^requests were joint ddcisi-ons of the mat;;agement 
contractor a.i^d the scheduling consultant, agreed to by architect 
and owner • A review of CSP payment certificates reveals tha^ the 
reward .of r^^uced retainage was extaisively used; the per -dieiri 
oenalty was rarely applied. '* . - 

2. Representative Questions tc.-^ \ * ' * , 

I* * % 

^. How did the payment procedures used by the Detroit Public 

Schools for the'CSP-1 projects compare in speed ^ndeffi- 

. ciency with typical prior projects, ^n*d 'what suggest^ions . 

hav.e you for* improving procedures? 

b. A ,system of penalties (per difem charges of $300/day) and ^ 
rewa|"ds (retainage reduced to 3^ percent) was used- to en- 
.cour^ge contractors to Y>^form. How successful was this 
ari^angement? . * 
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3. Responses of Owner Administratorsy», Staff & Consultants : 
EverV "oer^on who answered these questions jspoke with praise: - 

^ Y ^ ,^ ' . 

r . \ . * ' ^ \ • * 

'o JPaynient procedures very much' cin dmprovement on CSP-1* 

• ' improved' witk CSP.- The old way^f holding rnortey- simply 

^ ^Jtxi^\xce4 the^ competition, .and we pay for .^it^whether 'v^'ljJc^* 
it o^ not; ^ '\ , . ' j\ , / . ^"'1^ 

• . P^alty iclause, although little ^'used on CSPjul,. d4,d accel-^ 

jbr-ate at least one very impottant contractor.' ^ \ ,^ 



1* ' Bonu5 sy^teift works. People /ireally^ dig >^§t J 



The only qualification was about the .basic premise: 

9 Mbst of t>ie crying, by contractors about Detroit^s 'slow, 
payments is not valid. they ^efc .the work dpne, thfey 
are paid wifhinya -f ew days. . , " - . ' v c * 

. : . * ' , 

Recommendations for future action included:''' ' ' ' 

J • * It Would be aVlequate«t6 have contractors send payment re-. 

quests directly ''td'^architeots, Wajth only a record copy 
' going to MC;\ however, t'o make^'this work, architects would 
• need to be up on .scheduling ^kttir than they were with; 

e Penalties should be proportional to contract size and 

urgency, but * emphasis should not b$ punitive. Vte should,^ 
^, try zero retpinage'for contractors on*-schedule. 

B ' A bonus sy3t in early completion should be started^* 

o.." Certain phases of -work ar'e" critical to schedule, and they 
should carry heavier jJ'6nal ties 'for I'atehess. 

• If we had a bonded management company, we could let them 
handle disbursement of 'funds and need have ^very little in- 
volvement by owner in accounting*. . ^ ^ 



4. Responses 'of Project- Architedts : ♦ 

Seyeral commenteci -they lacked expeirience to make a comparison ^ 
prior payment procedures. Of those who replied^ reactions were 
mixed^ ' , ^ ' . 

CSP-l payment ^ocedures improved. Requests moved more' 
quickly through Board of Education offices. ^ 



e No particuiai: improvement; at disadvantage because . * 

of multiplicity of qpn tracts. _ . \ ^ ' 

'.-^ , ' * - * . * * 

• 'No prOblems"'for arclixtects. n ^ ' 7 

• , It may 'have been faster, but it was more difficult because 

payment requests went t6 t\iO more^ of fices (MC ajid Cfsi?)»« ' t 

m\ System work"^^ Three hun^ired' dollar a day penal^^was 
' enough to stimulalfe getting jqh done. ' , \ * ' 

« ' Reduced retainage worked well- ^ Penalties worked> sprflewhat, 
but 'needed more push- by. MC. . - " ^ . ' ^ 

o ^yatem^of penalties and reward^, did 'riot seem to wor^f^ery 
^ ef^fectively;. more attention and energy needed' by MC' ' 

Recommendations for possible future drfiprQvemen'ts w^e: " • , • . 

. ' * . ^ • * < 

CSP-*-! ^procedures worked welly but *could |;iave ^een ev^ \ j 

faster if pay^rec}Ues'ts channered only thuou^h architec.ts,** 

bypassing MC. . ' * . 

• Owner could issue a monthly amount o5 money to MC and let * 
him issue payments* directly to contractors. 

. y . r . • . ^ ; .J 

• We need ^ to link level^of pa*^requests;more closely v/ifch • • 
^ ' '"l/ork performed. "Front end loadin'g'* is generally practiced 

and accepted at ever y^ level of the .ndustr^* 



p Real answer is for owner to be /nor e selective with contrac-' 
tors, and to ban from future work those who do not^erform. 

« WithJexeeption of fina) payment^ request, I would recommend 
zero retainage, if contrGctor is ahead of schedule.* 

5. , Respqnses of PJtrojecjt Engineers : , 
(No questions asked ori this topic.) ' ' ^ , 

•6.' Responses of Management Contractor Persotoel : ^ 

Although not experienced to compare prior procedures of the owner/ 
they ^evaluated results from general knowledge:^ ^ * ' * 

4 . Pay"'pr6ce^ures/were better, and quick'er thfen' a normal/job. 

• ' f ^ " / \ 

0 Procedures worTfced well; ^ll^^the steps taken v/ere needed. 

• There was improvement in 'payi procedures on .CSP-1-, •according 
. *to what I've heard of Board of Education's poor, repptatipn 
in' this i-5gard«' . < ' / <i ' • * 



,^ . . . . , 

Many Contractors will not bid Detroit work because of 

reputation for slow payment and ipdecision» ' " ^ 

« Only one architect did painstaking job of checking pay • ' 
requests. , ? 

• Most of sIqw handling, of payments was because, of infighting 
between MC and* Scheduling consultant. ^ . ' ' 

^ Sometimes, contractors went around MC directly to architects, 
* I acjmit we caused some problems with delays, but we belatediy 

. assum^ more responsibility. • 

.Regarding penalties and rewards, responses were contradictory: 

^ • Penalty and reward system worked, but was not handled in" * 
fair or uniform way. . » 

' .\ ^ 

m Penalty and reward system did not work because these contracts 
were too small; need more leverage of bigger contracts. 

\ o System 'did work urtlmateTyr^ou-ld have started_sooner . ^ ' 

a; System. f^s merit, but owner pays more for it. # • ' ^ ^ 

Penalty and. reward system somewhat disappointing; you do not 
. get performance by threatening someone. 

# Increasing retainage does work in getting contractors to • 
perform. * - " • . ^> ' - 

Recommendations were: - . ^ ' *i 

• % Could*thera be .a financial penalty imposed on architect pr 
" MC for failure to process pay requests promptly? " * 

# Provide for prompt payment to cohtractpirs for complete shop 
drawings. For pre- engineered subsyst^s, retainage should 
'be applied tso design and • shop drav/ing phases of contractors* 
work. This imight' encourage better interfacing. 

This last item involves industry -participation in design, a topic 
considered more completely- in Sections III^C & D, where similai^,^ 
suggestions appecir. / ' ♦ - 

7^. Responges of CoTf£rac€or^epres^n±atlves : . ^ 

Predictably » contractors had strong opinions orPtFTe.topic^^^f being 
paid ('Qf not ^aid) for their services: ' 

• m Payment procedures were very good and very attractive on CSP-»1. , 

• Pirocess was pretty good;. Detroit is OKI 

- , V ■■ , ■ ' • . » 
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« .*Pay proced&r.6S(of ^pwn^ were OK except for that Jiorren- 
* dou5 final paynTent; ,;Cn that regard, CSP was no better than 
other work. * • " ** / 



There waSr-imprayement on CSP. ^ Only problem was. in. tie-up 
of paperwork e^jt MC^s office. ^ ^ * ^ n 

Money talks. Whoever controls paypent controls job.* MC^* 
ha^^all the authority they needed to c^pordinate worky^^iii^b s^. 
they didn't use it*;' "1 , ' * * \ ^ 

It should be defined in contract db^phents , ^fiow and whfii. 



Day requests will be handled.^ ' y^ • '^^^'^ Pi 

Several stressed the important relationship .between payijfoil! ^pcl^.^ ^ 
economy^jDf construction:^ , ' • . ^ 

• Prompt payment 'has a Very* imp6rtant b.earing on the pricing 
of a project. " ' \' ' . 

: o CSP prpcedures were excellent* V)e do not bid ntork for slow * 
payers.. After we got adjusted^^to the rput^ine there was ho 
jS*- problem. " , ■ ^ A'-' ^ " , 

\ ; , * ' • '''^ ' , . - , • 

« CSP an "improvement. Oh' a £ature job Ke^would 'bid more 
^ " favorably.if'^we knev/ oayments, would -b^'jhandled as 'quj.c}ily. 

They v;ere generally satisfied with the inducements: tt 

* * , ' fl * ' 

• Penalties" and rewar^Js worked for CSP, bijft .penalties v;ere 

inadeqxfately enforced.. ^ . 

^ • System worked well,; jreduqed^rdtamajge.good* . 

' V. * " • 

« System worked well, except. we don^t jt^j^e threats 6f penafr 
. ties -seriously.^ I don»*t,^hirik anVt>ody' eyer prosecuted^jQ 
ppr^alty. successfully. • ^ • 

- ^> ' • 

« Detrf)it retainage payment policies more 'than generous. Only 
problem v/as in getting paperwork through •'architect's offices. 



SUMMARY of RESPONSES .on DIRECTINcj- PAYMENTS 



Nearly all persons who replied tq these questions had praise for 
the' efforts of^ CSP in handling consj^ructioh-related money matters 
expeditiously.' The owner^s ^rdup w'ere pleased, perhaps because.* 
they know betrer than' others what had. occvirred previously. Of par- 
ticular q-ignificance since it -is they* who wait for the money — 
v/as the extremely favojrable contractor reaction. ^Part of this is 
attributable to form^ subcontractors or, suppliers enjoying their 
prime contractor status, and not having to-wa-i**' ffaria general 
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contractor**^ "largess. Architects 
reading seems to reveal most 

multiplicity of contracts (12 separate prime contracts^ on .each 
school)^ and the 'at^:endant- paperwork* There were bther -criticisms 
of the proc essing .sequence (contractor to MC to^archifeect to CSP) 
before the approved ^^ayment requests actually reached the owner's 
business and accounting office. . • 

In a multi-project program with multiple contracts, not everyone «- 
•can 'know everythiiig tfe.t is going on. Therefore, some of the re- 
plies on penaltieis and^ rewards .appear more contradictory than they 
are. One contractor* may, in fact, ,have had a totally different ' 
experierlcie from another. The fact that the overall work was com-, 
piet^ on ''time wcgild seera to indicate the success of the process. 
How^Ver, explaining' why is r[iore complex^ Attracting good contrac- 
tors—and r'ewar^ing their efforts — seeqis vital. The effect of 
penalizing poor contrar.tors, which was done very, little on CSP-1, * 
is less^- clear. It is significant thas^ not only the management 
contractor personnel but somfe contractor refiresoitatives recommend 
more diligent enforcement of penal€ies. Throughout most of the 
responses there is recogoition of the need for stronger Control of 
construction administra*tion. 



ERLC 



1^ 



A. . GOhJTRACTING for MANAGEMENT SERVICES: 

1.- Babkground: » ^ ^ *' ^ T 

Fo;r Dqtrpit schools, as for many other institutional owners, the 
historic pattern had been' for owner^s staff and arcbiteqts to 
provide contractors with' very extensive offrsite support (expedit- 
ing, 'approvals, et cetera) and on-site supervisic < during the con- 
struction*^ Although such activity may not have^been labeleci ^ 
"management,'" that is, in fact,. what mu^b of it. was* , As explained-^ 
in the introduction of this report, these procedures in Detroit 
had grown increasingly slpw and Qumbersome. Prior to CSP-1, a .ew- 
schqol districts in Michigan and elsewhere had, with'.appareit 
success, consolidated some of these diverse responsibilities under 
what they termed "construction management"^ (CM) * Sucn services 
cover av grfea^/ range of options aijd must be define<J for the needs 
of each individual project. In addition to 'on-site supervision, 
CM may include: 1) design participation, such as material selec- 
tion; 2) scheduling; 3) budgeting and estimating; 4), coordina- 
tion of inspections, tests, permits; . 5) labor negotiations oyer./ 
jurisdictional disputes; 6} the broad category of "paperwork*' 
related to processing, shop ,drawings," payment requests, progress 
repojfts, job- site records, et cetera. 

) ^ ' . 

Although C3F had from its inception proposed. to ''early bid" sub- 
systems, the plan was to essign the approved subsystem contractors 
to, a general contractor v;ho would have "an overall^ coordinative 
managerial responsibility." SuE^sequently, it was cecided to 
experiment with' a different type of arrangement similar to "gon- 
struction management.',' However, because the proposed services 
were to be limited both in scope and duration, a slightly dif- 
ferent narj^e was selected: management contractor CMC). As it ^ 
evolved, construction phase responsibilities v;ere shared by the 
owner (represented prinjarily by the construction coordinator), by 
an independent scheduling consultant, and by a firm (management 
contractor) designated to provide continuous on**site afield super- 
vision, expediting and coordination. After considering a number 
of candidates for the latter role, Detroit selected^ a firm that 
was a new subsidiary of an established general contractor organiza- 
tion. On-site construction was just beginning and so the problems 
were practical and immediate. The MC v;as paid on the basis of a 
negotiated lump sum professional fee. The role was unfamiliar for 
^everyone involved, and the folloV/ing section is an attempt to probe 
how all participants responded to the new player on the building team. 



2. Representative Questions ; ^ * 

a» How successful or unsuccessful was the managenient con- 
tractor arrangement used for CSP-1 schools, and hov/ might 
it be improved? 

■ ■ . " • . i 
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b* Would you exp?ind or alter the management contractor respon- 
r.ibil'ities,, or wuld ypu r^ommend .earii^ involvement \h 
design and scheduling phases? ^ 



3. Responses of Owner Administrators ♦ Staff t & Consultants ;, 

The arrangements w©c6 praised by a sizeable majority: 

• ♦ 

• Overall iT^agement good* ' ^ 
« MC did very well. . 

* • Fewer crises using MC. - . v 

On a multi-project pr6gram, h^C can alleviate arguments 
^ between architects, , 

There were two dissents: ^ • 

$^ MC perfcrmance went very badly; they were not prepared for 
nature of the task. . ' 

• Outside -management no£ desirable; ^owner«s own in-house team 
should be develope<J» 

Although most respondents endorsed the management of C§P-1, nearly 
everyone had auxiliary opinions and/^r recommendations for improve- 
'^ant. The -most common "were in regard to start-up time: . 

0 KC ^should be expediter for delivery; shduld be hired early — 
' certainly by time subsystems are designated. 

a KC should be hired by time architect J^ins design.^ 

. • Should st^rt early to get involved in code problems lind--- 
scheduling* • ^ 

Despite virtually unanimous agreement that the KC should begi^n v;ork 
sooner, there was a wide range* in ideas on scope of management duties: 

« We would have been better off to have included responsibili- 
ties for scheduling and cost estimatingi and to -have had less . • 
field supervision from owner's staff. 

0 Responsibilities should include desi^Ti review End scheduling 
and such "General Conditions'' items as -clean-'ap and 'security. 

• 

o KC should be given greater financial freedom and authority; 
should xiave discretionary funds, with bi-wedcly review by 
owner. 
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Although most respondents saw need for expanded and early manage- " , 
nent services, they gave totally contradictory rfKrommendatibns a?- 
to who should provide th^: 

« An architect could provide the same service* ^ ^ 

# Dominant role in^ directing project must remain with architect. 

o None of the "architects had knowledge and experience neces- 
sary for kc responsibilities. 

♦ Architects do not have the knowltsdgeable construction field , 
superintendents who are needed, 

• Owner could do KC job better, 

# Owner not capable of providing KC services; nonetheless, 
vigorous owjier participation is very important. 

« We should consider, use' of a national ly^successful gonsfcruc- 
tion .management firm. ' 

Several resp'ondents concluded their pbsetvations with variations 
of th& fcllov;ing reconynendation: " ' ' . , ' . 



• Choose 'kc on ba'^is lif^^alif icatibns^ — not cost — and, 
keep him. independent' and free of political .pr.essures. 



4. Responses 'of Pro ject Architects : 

A slight majority expressed dissatisfactions with the KC arrangement: 

'o Use of I4C counterproductive — a busti 4ust andther conduit 
for* paperwork which increased the cost and time of doing 
•business for us. 

• KC not very successful; responsibilities not clearly .defined ^ 



Underlying assumption Is that paying a contractor a "profes- 
sional fee" is going to make him honest; the implications 
are. insulting to contractors. 

however, there v;€ire also more sanguine viev/s: 

e N'ececsary for a multi-project program. ^, ^ 

o Advantage if KG is that he is more objective and independent, 
lt*s a better arrangement than .having* a general contractor- 
who ir primarily concerned viith his ovn financial venture* 
r.lso, adVt|ntageous in attracting ?ome other types of bidders 
V who ao not like being assigned to a genera)/ contractor. 



125 



Some arc>iitects who felt their authority was dilut'ed by use of WC 
want to eicoand their role:» 

r ' • 

• v;e^can do it — .rartd have done it*. 

« *Most architects 'Could and should be. able to provide KC 
^ .services as well as scheduJLing and cost consultation* 

V.heii specifically asked about taking on the MC tasks, two architects 
backed off, saying: 

• Ai^chit^t could do it if he hired; Specialists. 

* 

< • VJe could not provide MC services, nor could many architects. 
However, one surmnarized: 

* • Architect h^s to change^his :rrai-e tcf-^ get more involved- in . 

total process of constrliction# Management' services are com- 
ing.* In the future, drawings may be incidental^^because,' if 
you^r.e glared in^o "systems," all the preliminary thinking- 
has gor>^ intq schematics. Architect's* work may.be 10 percent 
drawings and ^0 , percent 'management. * • * ■ ' 

'Despite the reservations of certain architects about the advantages 
of jiaving a nanagement contractor, they were unanimous in recommend- 
ing havin^'^the VC on the job earlier t:han on CSP-1. ^ Other recoT.- 
Ttendations — ^ many of them contradictory — included: 

• *»\C needs ''stronger and more central autl^ority. 

• Add scheduling and estimating to KC" respdnsibilities. 

• nssign all contracts toVMC and make him a GC. 
^ > • i 

• ^ Jobs need more energy and 'follov/-up from MC than was evi- 

denced on CSt-1.. ^ 

m KC^ should be selected on basis of ability v~ not price. 

• All KC services should be done by owner. 

5. Responses of Project Engineers : 
(No questions asked cn this topic.) . 
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6. Responses of ..Management Cdntrdctor Personnel ; 

Obviouslyv these interviewees had 'a stake in pronouncing this— their 
first experience with this type of management— a success. However, 
all adnitted imperfections that they explained thus: 

o Some contractors' attitudes poor. 

• Architects failed to do all they, should., 

- a Vie may not have tak.en, full advantage of authority. . 

« Started slow; failed to ,grasp responsibilities,* MC became 
increasingly effective. 

MC failed to crack down on late performance by some % 
contractors. / . ^ 

• MC got bogged dov;n in paperwork ±ci CSP-1 particularly 
with shop drawings — but 'that was not necessary^. Much of 
it could have been handled by MC field superintendents at 

iobsite offices. - . 
\ ^ ^ ^ . * " 

All recommended an ^earlier start and, generally, nor e comprehensive 
involvement: ^ ' 

• , ::»uccessful arrancjencrtt but could have vjorked even better if 

MC started sooner,. 

« Hire»MC at initial planning stage. 

• At absolute rdnimum, e^.rloy ;-:C before start of bidding and 
detail ed ; scheduling . 

« Earlier involver.ertt should include cost and scheduling 
responsibilities. 

j» e KC responsibilities should include some on-site work,, 
particularly clean-up. ^ . 

0 MC would be niore eff^tive v;ith authority to hire 'subs for 
work not done by contractors, then backcharge, contractors. 

«• MC should take over many architect responsibilities, such 
as material selection, preparation of bid packages, and bid 
evaluation. ' " - 

/^en, asked an auxiliary question as to whether ^KZ duties could be 
handled successfully by the owner, they replied: 

/ 

4» Owner could not do it as well. ^ 

• It woulcT not wrk for- owner^ to do--KC "yd^ because of ^^^^A- - 
calty of /^^-etting rapid, independent decisions. ^ 



« Does not matter if KC is public or private; you need doers, 
not thinkers. That's why contractors would be better than 
architects. 

« 

9 Yes, owner could do it if a small separate office was set 
up like CSP. 

• No, owner should be totally s/sparated from management 
activities. 



7. Responses of Contractor Representatives : 

Every person but one in this category had praise for the basic l-'C 
arrangement, although many had qualifications: 

■ 

« Very successful; could be^ improved. 

# Concept Ck*, but was sometimes a bottleneck. 

o Successful, but MC stumbled; » authority degenerated. Biggest 
.oroblent was in' their ^handling of shop drawings. 

« Very creditable job. Systems projects function better with 
than CSC. 

J • Finel It would be even better if architect was KXZ, but 
nosit are not capable of doing it. ^ 

The only dissenting opinion: 

• K'ot very successful. You're looking for a superman who'. 
. * doesn't exist* 

Many recommen2ed modifications to the ^3C role, such as: 

# Earlier involvement. The CSP-1'' projects were so different 
the MC was at a real disadvantage. 

9 KC should be employed by start of bidding. 

4 Responsibilities should include scheduling. 

♦ Architect services should be limited only to design phase; 
, then_ architect should be terminated and builciing process 

turned over to KC. 

• Much paper v;ork could be eliminated if shop drav;ings went 
directly to architect, with only copy to KC. 

/%11 the contractors praised the CSP-1 decision to give KC authority to 
issue "instant" change orders up to 550*0 without formal owner approval 



To a supplemental question on who is best qualified to serve as 
hKI, most reiterated their satisfaction with arrangement of 

using^^an independent affiliate of a general contracting firm. 
Two a^ed: ' " 



Could browner or architect, as long as whoever h^s the^ 
designation has got^the authority. ' ^ 

o The owner should stay out of construction phase completely. 
The architect can see that school _ is built. The owner 
should just get outl 

8. SUMMARY of RESPONSES on CONTRACTING for MAMfiGEMENT SERVICES : 

By and large, the management contractor came out with high marks 
from a divgrse group of ^participants. Not surprisingly, the addi- 
tion of nev; player 'on the building team caused a few existing 
members -a sense- of Anxiety. Most owner*s staff liked the arrange- 
neht, but "some are unwilling to set aside the architects* dominant 
role J Al-so^' a few of the owner »s staff prefer their prior position 
of inspection authority. The architects were the most disapproving, 
oerhaps because they recalled some construct^n phase conflicts with 
the MC. Hquever, most architects endorsed, ^^^ending the management 
"conceptT Predictably, the managers themselves were supportive, but , 
they are convinced 'the process can and should be improved, another 
tine. Of special significance is the strong support from* contrac- 
tors because one of ^Tetroit^s major cost/time construction problems 
(as diagnosed by several prior consultants) has been its failure to 
attr^act interested competent bidders. From every group there v;ere 
recommendations that MC services be extended in time by an earlier 
start and that the management group be giv^^ authority for more 
decisive action. ^ 

nearly every6he agreed that the construction process will continue 
to stumble without strong leadership of both on-site construction 
activities and off-site support services. The contradictions in the 
answers as to who should provide the needed leadership' are reflec- 
tive of the widespread debate in the industry about the efficacy 
of "construction managements" Tnese interviei-zees had^>disparate 
views as to whether management services should include design phase 
consul tatiion, budgeting, estimating,^agen,dy. review, procedures^ and 
such actLvlti-es as shop drawing review, payment requests, reports, 
and records. However, they agreed that the o\^er group could not 
effectively undertake all these diverse responsibilities. The im- 
plication is that some kind of effici^t controlling organization — 
whether it is called KC or CM or carries a dii^ferent label — be 
established for each project or group of projects. 
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supervising CONSTRUCTION: , ' 

\. Background : * ^ 

'Although the most vital decisions affecting a. .project's cost and 
time maV be majde much earlier during programming and design, the 
single most troublesome^ aspect of building is supervision when 
action is taken on judgments as to whether an owner is getting his 
money's worth. That is when most of the personal confrontations 

.occur, and whenAdecisions are made under intense sche<^uling 
pressures* Supervision is a province that always -Tias created ^ 
distr,ess for owners, whether the tasks are theirs or are assigned 
to an architect* In Detroit, jsupervisory responsibilities^have 

.usually been shared between archit^t and owner's in-house. staff ~ 
to no one's complete satisfaction. . 

In structuring CSP-1, and in deciding to use a management contrac- ^ 
tor for the multi-project program, there was no illusion that all 
the supeifvisory problems would, vanish, but ^n attempt was mad 9' to 
keep a .better v;atch on construction by having the KC assigned "ad- 
ministration, expediting, and on-site supervision V;for all contracts 
including responsibility to "arrange and conduct job- site meetings. 
Under terms of this ov;ner- manager agreement, bowever, only the 
architect, was to "authorize deviations from contract documents," 
or ^"approve shop drawings, materials, • • tests and inspections." 
The MC was required to provide full time supervision at each of'' 
the project si The archit^t'S -standard contract outlining respon- 
sibilities for "Administration of Construction Phase," includin'g 
inspection, was unchar\gedr 

Because of recurring contractor and architect complaints, dating 
♦back many years, eibout 'the multiplicity of owner representatives 
and other redundant inspection authorities, the effojrt was to 
channel all owner input throu'gh one person called "CSP Construc- 
tion Coordinator." In essence, the architect would judge quality, 
the MC would judg.e quantity, and the "Construction Coordinator" , . 
would provide information and ov^ner approvals needed to keep all 
projects moving swiftly'. - 



2. Represaitative Questions ; 

a» V^ere the responsibilities of field supervision adequately 
handled for the CSP-1 projects, and have you suggestions 
for reassigning these responsibilities between management 
contractor, owner, architect, or consulting engineer? 

b. In another program for the Detroit Schools v^ould you favor 
a continued active role for the owner in the person of the 
"Construction Coordinator"? / 
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3i ' Responses of Qwner Administrators, Staff y & Consultants :- 

Reaction to the question on adequacy of field supervision split 
the owner's group right dovsm'the midcfle# Half believed perfornv- 
ance' standards were met and supervision was adequate; th\e other 
half believed some items were not inspected* rigorously ^ough. 
Ancillary questions revealed confusion as to who should be pri- s 
marily responsible for* on-site inspection and, in particular, the- 
.aspect of quality judgment:' ' ' * *' ^ ^. 

« ^KiC* should verif-^ quality; I ^cannot think of anyone else 
who should 'be responsible. ' / 

. * ■ ■ . ' ' ; ' • t> 

# Oily archit;ects and ^igineers shoulu judge quality. 

a Verification of^quality joint responsibility of MC, pwner, 
and architect. " * . v 

« The schedule' did put extraordinary pressures on architects 
to a'pprove some^ iteJns of questionable, quality. No doubt* 
they pould do '^better .job if th^ir f6e was increased to ? 
coyer* full time\)n-site inspection and some off- site 
in*plant 'inspection.- 

* - J . ' r/ . 

# Maybe we'd beti^er stop looking for an ^rchitect .with field 

r ' expei^lence, and just^ hire/ inspection services separately. * 

There was genef ^1 agreement that the own,er shouJ.d^ be represented 'by 
only one p'erson.' Several believed all projects could have succeeded 
better^ with less^ owner participation: 1 

Own^^rreeds a continuous active role, but it would -be de- 
sirable to be less ejnbrpiled 'than we were with CSP-1. ^iC 
should be 'owner's "rep" during construction. 

* ♦ Great responsibiliti^^ thrust oh ov;ner partly our own fault 
b^auset architects often selected by a political process, 
orather than chosen by competency of work.* 

# Retain a single representative for owner, but he could be 
pa^rt of KC team. MG could be the architect, but he must 

' have scheduling, supervisory, and fisfcal abilities. 

■ ■ " ■ . / 

# We should have only one representative; however, the person 
is more important than the position. Direct, honest com- 
munication is key tQ success. • ; 

Despite their, desire for a .Wmpi^er^ ov;ner role, nearly all"^concluded 
that owner 'isolation is unfeasible: * 
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« . Active ovy-Tier role inevitable for multi-project program 
including more than one architect. 

• OvvTier role n;ust be a vigorous one; must maintain continuity^ 
of personnel or management team will be virtually unguided* 

4t Respori^es of Pro lect. Architects : 

On adequacy of CSP-1 supervision, the initial response was mostly 
r^ositive: 

4» Work was OK- 

• ' • We did everything we could to insure good qua*15^y 

• V.e rejected unsatisfactory wcirk, jUst as usual* 

Hcv.ever, every interviewee v/anted to | add , certain qualifications. 
One was emphatic, as v;ell as misinformed: 

' * ' « 

m It was not the architect's responsibility .to Vatch-or judge 
quality and installation, w'e assisted the ov.'ner, but it is 
bv.-ner^s responsibility to match, specification's quality. It 
is difficult for us to accent "responsibility when we did not 
.have full control of design and specif icatj.ons. - 

The preceding corturient alludes primarily to the use of the bulk bid 
subsystems, nl^nough the architects had agreed to use perforrrtance 
specifications and had reviewed the specifications •in their prepar- 
^atory stages, there was' some feeling they did not have their usual 
obligation to inspect subsystem installation. ^Actually, the^owner- 
architect agreement was comj^rehc^i'sive and conven^onal, and' the 
ordinary obligations were r^ognized by some:^ 

« It is architect's responsibility to verify quality — even 
if they do not li% everything they see. 

r-nother had less no^le motives: 

• \te 'do not necessarily vji^t responsibility, but accept it 
because we do not want to alienate a client involved per- 

- petualiy in construction • . 

A, majority Of architects were not satisfied with the overall situa- 
tion regarding supervision. Most of their comments reflected some- 
measure of helplessness: ' \ . 



Architects did not feel they had Tight to reject off-site 
rranufac tared items for v/hich they did not prepare specifi- 
cations, t-erhaps architects had more control \than they 
thought"." ' ' ' ' " 
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• '^"Architect cannot really approve a product unless he has 

authority to ^lire an independent testing laboratory to Verify 
quality^ An architect is reluctant tc stick' his neck out. 

1 

• Architect does not have^the leverage to control problems. of 
bad workmanship and poor quality materials.''' 

• Architect is capable o£ providing supervision, but resporfti- 
bility was diluted on CSP-1.' We need a clearer.dfefini^ion. 

\ . 

o' if "there were any defects, we couldn't stop to ciorrect them 
b^ause of 'need to stay on schedule. 



5. R^ esponses of E^o.lect Enqineerg ; 

Adequacy of supervision was not a worry for 'these respondents. 
V/hert asked who had responsibil\^ty for supervision, €hey all recog- 
nized, they had an, active role: *^ I' 
- . . ^ . f . . 

• It is engineer's responsibility to supervise. MC should not 
be making out a final punch list. MC, ^like the owner, should 
rely on design professionals for technical judgments. 

- ' \ ■ ' 

Supervision should be shared between MC and the architect or 
engineer •\ • • , * ' 

One volunteered: - , \ 

• V/e would like to "sell" moce field supervision. Triat is, we* 
would like to increase our fee^to provide more time,, but most 

: * clients are not willing to, buy -it. , \ ' 

\ ■ ^- 

Unsolicited comments* emerged about the relationship between super- 
vislpn and subsystems: , * , 

• Basic problem is in trying to work with schematic drawings 
and performance specifications. Contractors failed to 
demonstrate completely the test results. Koj^e tests should 

^ have ^been. required and performed. 

o V/hen you use $i perforn^nce specification, you let in a\l the 
cats and dogs. ^ 

' ^ m If you're going to use ^performance specifications you should 
narrow latitude;' clioices should be reduced. 

Despite the qonsulting- enqineer*;' ,usual dismay v/ith anything^'pre- 
engineered," they 'apparently felt able to supervise and, to alsute 
the owner he had gbtten" v;hat was specified. In response to an aux- . 
iliary. question about Jthe dmer^s'^particip^tion, the engineers were 
»ananimous in their compliments: . 
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# Owner's role in jobsite activities very good and helpful. , 
« Owner.' s "rep" valuable in getting answers and information. 

• Yes, quick r^^onses important. 
However, one cautioned: * 



avner should only get involved if absolutely necessary, as 
when, there is a sizeable cost adjustment; otherwise, owoer 
should st-ay away &nd let KC do job he was hired to do. 

6*. Responses of Management Contractor Personnel : ^ 

"•Jhey expressed belief that supervision was adeaua€e, but they felt 
they had insufficient Help from the architects ' ' 

It's a grey area. Responsibility .should be shared by and 
architect, buj: ai^chitect is not around enough to do it. On 
my job, architect v/as hardly ever at jobsite, and never showed 
up for'neet'ings, to boot: , 

Architects had ultimate responsibility, but they were often 
" * awaV, and it fell to f^lC* ' 

^ , • Should be the architect*, but they claimed they wer^ not paid 
to make quality judgments. 

/ 

• KC is an enforcer, bOt^he cannot replace professional judg- 
ment of A-E.. ^ . 

■ ( •• 

« Certain. architect rather uficooperative. He v/ould just 
say, "You take care of it." ' . ' ' - * 

•Although most blame was directed at the architects, the KC inter- 
-^viev/ees were also critical of the owner; 

« Greatest need is f or K>v/ner to clean up his ov;n internals- 
rod taoe. 

« rJ.1 owner needs is one capable man. We had tpo many others 
hanging around. ^ 

They f el t» strongly ''on the benefits of solo representation from the 
ov/ner. Asked about the "Ccmstruction Coordinator," they said: 

^ ' # Cuite effective!' Another time keep it just as it was. 

Usually, v/e could get answers vathout going through a lot of 
people at ov/ner's offices^ 
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o Yes,, such a person i,s' requiired; however, sordetimes contrac- 
^- * tors used his presence to beat schedu3.e to death* Sometiines 
owner got a little too involved • 

^ • Owner's "Construction Coordinator" should *be one and only 
one -i- persoh who starts early and sticks with the5?job; 



/ 



?• Responses of Contractor Representatives : ^ - \ ; 

Most expressed satisfaction with the supervisory Drocedures. How- 
ever, one candid contractor said, "Supervision not adequate," and 
then refused to make further comments. Certain others expres§^ 
themselves in ways 'to make an owner .wary: ^ 

» « - * » 

• Quality OK. Basically, it was left up to contractors tJ , 
perform. , , . 

• Supervision was han<^ied .properly. Jobs were prcfitablel * ^ ^ 

Although the contractors generally had faviDrable comments oh the 
management arrangemait (ref^ to page 128 j, it was apparent some 
were uneasy with the sh^ed supervisory authority: 

• Contractors should he able to go directly to architects or 

• 'engineers for ansv;ers without going through MC. 

« Architects were not in control. 

9 KC should be able to do it all* 

When asked ab6ut the owner *'s role in field supervision, a few con- 
tractors voiced complaints; 

a 

CSP office did nob have' control it needed. 

• Xnytime you get an owner 'on the 1j9^» 9°^ problems • 

• Multiple, layers of inspections make Detroit's jobs^cost more« 

However, the majority ha<^ high prais^ for the owner's role in CSP-1: . 

d Very definite time saving for contractor in having ow^eL^^s 
' "rep" closest hand to help with decisions affecting money.. 

« CSP office Very prompt and helpful. 

\« CSP office ma'de tremendous effort to helpt/ Really great I " 

« Excellent relationship with ov/ner; much better than on 
most prpjects. i ^ . ^ 
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* c Success due to single owner's representative who was fair 

and created an independent atmosphere and .whq got decisions 
quickly. • . , 

• Owner's role in CSP-1 was well planned and executed. 

8. SUMMARY of RESPONSES on SUPERVISING CONSTRUCTIOfii ; . * 

Although most respondents in all categories recognized the unique . 
problems of supervising niultiple projects and were sympathetic' to 
the experiment of sharing responsibilities w}.th a new "partner," 
the management contractor, many problems that always have plagued 
construction 'supervision persisted. , Contractors, understandably, 
resist supervision and always will; however, they welcomed the 
owner's efforts to consolidate several inspection authorities in 
one "Construction Coordinator." So, too, did other respondents 
asked to cprrnent on that topic. The MC's work was principally 
supervisory — ' a new experience foremen with general construction^ 
backgrounds who were accustomed to doing the work themselves. 
^They would have lik"^ more help fr6m the architects. 

/tlthough ttio ov/ner- architect agreement was a standard one, 'some 
architects felt that use of performance-oriented subsystems^absolved 
them of supervisory functions. Only one architect-respondent was 
truly adarant on that point, but the problem emerged with others, 
as well as with the engineens. The experience emphasizes the im- 
portance of defining more clearly what the owner expects in super- 
vision (including reviev;- of shop drawings) of '.'pre-engineei^ed'^ 
components for buil(^ng. The fine points of CSP-1 responsibility 
assignments (i.e., quality for architects and quantity by KC) were 
not understood by many. And, although their colleagues on the 
building teafm would like the owner's staff, to be unobtrusive, the 
indications are that an active ov;ner participation vail be required. 
The development of construction management nationally i;,eflects, to 
some extent, the feeling of owners that they must buy more super- 
vision than* they have been receiving from design prof efsicJnals., 
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C, COMPLYING- with TESTS & CODES: 

!• Background ; 

As used in connection with tttis building program, ,t;he word "tests" 
refers to documentary proof that* materials or assemblies meet 
standards of performance outlined in the specifications. Com- 
pliance with "codes" refers to Xegal requirfemeits of city or^ state 
regulatory bodies* CSP-1 performance specifications for subsystems 
placed unusual responsibility on bidders for^ compliance' with both 
test requirements and^codes. However, architects- and engineers, 
working under the traditional agreement with the owner .£br design, 
s€irvices, were not relieved of their responsibilities.' Also, the 
. city building department continued to insist that documents be 
markea !!Approve<3" by the architect-of-'record» Norietheless, the 
overall ^1>t^h.was a shift of initial^ complian'ce to ".the manufac- 
turers or contractors who s'ubmitted bids* ^ ^ • 

Actually, another transfer of responsibilities commenced .earlier , 
far in advance of the preparation of contract documents, when the 
owner initiated early liaison with the regulatory agencies. The 
CSP office, through* its Advisory Committee, had sought contact 
with state. off icials concerned with building regulations. Also, 
the CSF office arrange^ several very early meetings between its 
systems consultants and the city building department. Later this 
liaison wa's rjeinforced by employment of a CSP codes consultant.^^ 
As a,.result of the early contacts, a number of importanti decl^slons 
were made including; 1) revision^of city codes' covering ar^a 
limitations, 2) ^changes , in live load structural loadings in class- 
rooms, ^3) permission to use plug- in electric wiring ^6r flexible 
deilihg lighting. ^Although the owner was involved/rtiuch earlier 
and more intensively with Isuilding code considerartions than had 
ever occurred previously, there still were prpblems. Some of the 
difficulties were gaierated by a state fire^^w (enforced by city 
inspectors) which v/as^in process of revision throughout the entire 
period of design and construction. Howler, the fundamental quesr 
tion is who on the building team musfi-^ake primary responsibility 
to see that specified standards ar.e^et, and that governmental 
regulations are followed. 



Representative Questions ; 

a. Wore testing requirements included in CSP-1 specifications 
adequate, or are there improvements you would recommend in 



testing procedures for a future program? 



/ 



/ 

b. Have you suggestions for chancing the process o£ dealing v;ith 
regulacory agencies in . securing permits .and code approvals; * 

K * / ' ^ 
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3* Responses of Owner Administrators^ Staff /& Consultants : 

Although several from this group said CSP-1 testing vJas adequate^ . 
most felt the owner would be better served by more extensive tests. 
Rather than waiting for the design professionals to act, they felt 
the owner must take the initiative:' * 

^ f 

©o Owrfer should be more consistent and explicit in identifying 
' testing requirements; should' clarify 'who will pay for tests. 

o" More tests woulifi be better; owner should make specific 
advance cost allowances for testing. 

• Test data should be submitted by contractor-bidd^ 
to contract awards. 



Kehtion was^made of the n^ed for better tests of: i) acoustics 
(bpth-'tlSrqugh-wall and ambient noile level of HVAC); 2) roofing. 
'To a related question about value of a test structure, most ansCvered 
it v;ould riot eliminate need for specific tests df actual buildings. 

They lamented problems associated with securing approvals: 

m Contractors need help front owner in obtaining regulatory 

agency approvals; however, owTier cannot assume responsibility. 

o Traditional interpretation (derived from* state lav/) is to^ 
hold architect-of-record responsible for code compliance. 
^ " Owner needs to investigate legal ramifications, as we 'seek 

to shift some or all code compliance to component contractors. 

• There appear3 a vast lack of knowledge of building codes on. 
the part of both design professionals and contractors. 

The mo^t specific recommendation:. 

# CSP-1 had unclear, overlapping end intermittent code inter- 
pretation involvement b^^ pwTier'Js staff and others. In^the 
future,^ the oraer needs one co.Tpetent codes consultant con- * 
tinuously available* , 

4. Responses of Project Architects : . ' 

Nearly all the architect- interviewees expressed approval of CSt'-l 
"t*=*sting. Most of them could foresee benefits to the owner in expand- 
ing scope of testing. They recommended further tests'onr 1) soiis; 

2) demountabLe partitions (noise transfer, rigidity, durability); 1 

3) acoustics within instructional areas; ,4) lighting ^levels^; 

5) fireproof ing of structural steel. All architects rejected as 
impracr.lcal the idea of a nrotot^'pical test structure, host recorr- 
menoed securing validated test data prior to contract av/ard. 
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Cne architecl: failed to grasp the concept of new responsibilities 
given to the_construction industry through the use o^performance 
specifications: ^ ^v- ^ ; ^ , 

• It d6esn*t behoove us to ifequire tests fror^ contractor- 
biddiers except under unusual circ-iPstances, An architect 
already has an idea if a manufacturer is meeting performance- 
criteria, and it is unreasonable ^ ask hi-n; to incur, more, 
expense. 

• V* * - 

The predominant view, however ^ was different: 

• ft is in owner's best interest to require tests. 

\ i 

Kosi complained 'of cod.e approval problems: • 

« Public ^agejicy work particularly by the "electrical 

utility company — was a serious delay; so were regulatory 
inspeccions. All tt^ese'^steps require very .careful advance 
scheduling. 

« * ^ 

Cne* ar chit f>ct surrmed.up: 

• There v/ore' delriys with code approvals with CSP-1, but no 
rrore than normal with school construction. 



5* Responses of Project Enqixieers : • ' . ♦ 

Kequiring test data and rev'if^wing ft seemed a normal exercise to 
the engineers. Host felt C5;?-l requirements had been reasonable. 
Oh€i asked for'-nore complete air balancing reports from the HVAC • 
contractor. All rejected the idea of a test Structure except for 
a ver;^ Idrge multi- project program; Tv.'o stressed th^ need for tests 
rom independent testing laboratories, particularly for new products 



• It is contractor's responsibility to demonstrate test results 
it IS- engineer's responsibility to inspect, but v;e failed to 
do this adequately on CSi^-*^. More tests should have been 

r (Quired and j^rovided. • . - " 

Th^*ee-of the engineers had encountered very few problems v;ith qodes 
or pertnits, a»?d seemed satisfied to have the con tractor- bidders 
secure necessary approvals. Cne connented: 

9 The city's building cepartment was very cooperative. 

'Another r<^gineer, wor^inq in another specialized area had a differ- 
ent viev.": , - ; ' ' ' " 

V 

• V'fj triec to anticipate probieriS, but fire marshal *s of^fice 

never give definite or final answers.^ There is no solu- 
tion -for the problem pf governmental agencies changing their 
. mipds. . y 
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6 . ' Respogses of Manaqemait Contractor Personnel ^ 

Vdrtually all these respondents were satisfied witb^CSP-1 test 
r^irements. One suggested additional testing data on air volume 
^ and balancing • Another, commented:* 

- -* - • 

« At first we didn't really understand our responsibilities 
for seeing tests were conducted; we fell down on checking 
backfill and concrete^* 

' Most agreed that a test structure would be ifnpractical: , 

' That would ^he expecting a lot from Industry and would 

probably deter local contractors involved in bidding • 

\ * ' * * 

. The recurring problem of assigning responsibility for component* 

^coordination was further exemplified: ^ 

m ' A test structure or model is a good ideat but it co.rnes 
right back to architect who is designing' interface. 

Managers were not involved in early phases of bui*ldinq p*ermits and^ 
code compliance, but they had extensive exposure to'on-site recule\- 
tory, agency inspections. They all agreed that this aspect ^causes 
•serious snags: . • . ' ^ 

e Whole problerr/is tha't ,fire mcirshal's opinions are so untimely. 
' .Inspections need to be scheduled and accomplished much earlier. 

'"0 Fire inspecftions are a farce; no clear answers; ridiculously ^ 
non-committal. , Inspectors not only do not ^tudy plans, Ibut 
they lack knowledge of their jobs. - . 



7. Responses of Contractor Representatives : , 

Uoi all had contact with recjuirements for providing test data ,^ but 
nost v;ho did had no objections: y 

•» ri^ch manufacturer should have his ov;n test facilities — or 
, hire it qone-by an outside laboratory — and be able to . 
document or demonstrate the required results. 

o Tests shoyld bfe very clearly spelled out in the performance 
specifications. \ ^ 

: \ , . _ '■ . 

Cn^' contractor-bidder complained: ^ ^ " . 

« Underv;rit5rs* Laboratories tests are so expcsnsive that cox- 
■ petition is limited. Only on^ company may have test data, 
Oijiing unfair advantage to a large corporation. 
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Contractors v;ere almost unanimous in describing difficulties in 
securing permits x>r code approvals: 

• Biggest problem is with fire marshal who asked for innumer- 
able changes. 

• City inspection charges are unreasonable. 

The^ were emphatic about wanting to unload these problems: ' 

t Performance specifications put responsibility for code. .* 
compliance on contractoxi. Hov; can contractors knov; all 
state and city codes? /architects should do this work, 

• ^It snould not be responsibility of contractors to get regu- 

latory agency approvals, I know CSF-1 contract documents 
called for us to do this, but there are a lot of things v;e 
take for granted-, qualify, or take someone else's wore* 

• National r^uf^cturers have no idea of intricacies of state 
and cicy codes. It is better to give cocp compliance re- 
sponsibilities to local architect, 

<■ 

• Despite atteT*pts to thirust code compliance on contractors, ^ 
problents ;>ill recur, D»%Tier has to get heavily involved and 
to cubiicize the croblem of Unreasonable demands b-/ state 
and local goveror.ehts* 

V C^jier. should get code approvals* 

Agreement as to a recomr^dation v/as typified by: 

• Cnlv wav to-helo v;ith oermits is to start early, ■ 

\ « There's no real solution vith codes cil^jna except nre-bia 
rectings and close personal contact with regulatory. agency 
officials . t ^ ^ 

8. SUI4MARY of. RESPONSES on COMPLYING with TESTS and CODES : Jh 

k basic concept; of thi? and other syste'ns programs has been 
;.r.duscrializ?.tion,. ^Intrinsic are benefits cerivec fror. industry's 
ideas, In accitioh to its notential for pfoductivity, ' ineyitabl^- 
tr.e ^r2at& involvement of industry hafs ^brought contractor-bidders 
inic corponent ces4.gn and, ultimatelvi into controversies over 
:<tvar.darcG and regylations. Judvjing by the-r^srons-es tc the quos- 
ti::>n3 in thils section, no on^ objects to requiring stringent test 
c^^ta of contr<iCtor-biv':ders, '^cven the contractor representatives 
ar*r iittuned tc> tnat idea. ov.r*ers and arcnitects urged broade::in'j • 
t::t score of testing bevona that' practiced in tZSr-l, Rearesenta-' 
tiv»-*s rrcr tv;c cth^ nr^ps suggested that past requirements hrc 
^doTi^te, but rore rig(3rous enforcement is neeqec. 



The answers about compliance with 'governmental building codes 
were less clear* The ,.9'..7ier*s groUp foresees their own sustained 
•active ^role, but certainly doesn't want full responsibility* The 
management contractors, yA\o were closely involved with on-site 
inspection probi^s, felt most strongly about the inefficiencies, 
iiiuonsistencieo^ ^nd scheduling delays of the present procedures 
engaged in by regulatory agency personnel* However., it^was the 
contractor rcSipresentatives (to whom, more than anyone else, code 
compliance is sometimes a painfully expensive experience) who 
spoke most anxiously about unloading this responsibility on 
someone else* The one idea' that would achieve wide agreement 
with all these groups is, when it comes to codes, responsible 
parties- should start* early to promote liaison^ collaboration, 
and accord. ^ . ' 
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D. COMPLETING & EQUIPPING the BUILDINGS: 

Background ; 

Construction projects seem always to lag and falter over their own 
complexities. Then, if they are to be finished on time, they grow 
crowded and pressured in their last critical period of. building,. 
The CSP-1 projects were no -exception to the pattern. During the 
early months the job :?ites had.seiemed quiet to the point of being 
undermanned. Mostly, this was the result of fabrication of sub- 
systems components off-site. The la^^t weeks were, by contrast, 
frenzied. Occasipnally, inefficiencies seemed apparent as non- 
system tradesmei jostled to cohiplete their work. The final stages 
of equipping the new buildings was highly complex, especially in 
the altered areas *of existing schools where the logistical problems 
of moving or storing furniture were acute. Most of the spaces, « 
nev; or altered, -were equipped on time. However, as the buildings 
opened for students, a few special subject areas were still un- 
equipped, and had to 6e kept out of service temporarily. 

Historically in Detroit schools delays;, in securing equipment have 
been troublesome, particularly in vocational- technical subject 
areas where curricular specialties .are highly departmentalized. 
Procedures of planning, purchasing, and installing equipment are 
handled by the owner organization through a series of six or more 
separate departments. Except for architect-planned cabinetry and 
food service equipmoit, furnishing and equipping of buildings (in- 
cluding communications systems) was not part of th'e CSP responsi- 
bility. However, architects Snd engineers were expected to adjust 
to the traditional procedures and the requirements of owner- 
purchased equipment. In this final section on completion of the 
buildings, participants involved with equipment aspects were given 
an opportunity to comment about their experience along with their 
more general observations on construction operations. 




Represaitative Questions: ^ 

— ^ r V 

a. In v;hat ways could construction be accomplished more easily 
and successfully? 

b* V/hat recommendations do you have for improving the coor<;iin- 
ation or the installation of owner- purchased equipment? 



3. Responses of Owner Administrators » Staff? & Consultants ; 

Ansv;ers to ^fche initial question tended to be random. Overall, 
hov;ever, they constituj:ec an endorsement of basic CSF-1 principles: 
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• •Expand systemization^ 



• Achieve greater uniformity of ovsmer requirements • 

« Phase bid multiple contracts, particularly earlier bidding 
of items critical to schedule^ 

o Encourage technological innovation by industry via addi- 
tional areas of performance specifications. 

A number again chose to speak of architect selection: 

• 'No need to give each, project to a different architect. 
Give multiple projects to one firm. 

• Owner needs to 'exercise greater care in choice of architects. 

• Owner too involved. We should get good architects and then . 
rely on them completely. « 

The roost emphatic comments were directed at their own organization: 

o Real problem is delegation of adndnstrative decision- making 
respon'sibility within *the owner group* 

• Problem is rtot so much technical. Owner needs muph gr^eater * 
awareness of administrative procedures in other cities, 5 in- 
cluding research into unsuccessful or terminated programs as 
well as successful" ones. • " 

• CSP-1, which is in my judgment a successful way of building 
better thap before, will result in some changes in relation-^ 
ships and r'esponsit>ilities within the owner organization. 
The next?> step is the challenge: How do you bureaucratize 
what you have learned as being successful in improving the 

^ construction process? * . ^ ' 

hore than other participants the owners suffered the embarrassment' 
'of having C3P-1 school ^pace finished precisely on schedu*! e while 
leaving a few rooms unusable because certain owner-purchased equip- 
ment was nonths late in being ordered and delivered. On this rather 
sore' subject, the respondents were unanimous in suggesting, "Star± 
sooner." However, there are further complications: 

• "Problem is with our own staff who did not seem to know spaces 

were going be available. There are at least five' different 
departments involved within o^/mer'^s< central* staff organiza- 
,|tion, 5hd no overall control. 

y • Delays were result of educational staff disputes over who 
has authority to decide what equipment goes in schools. 
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• Owner's staff adaptable to rapidly-built schools; they 
simply did not believe schedule \ * ^ 

• Part .of problem is laclc of standardization ,which prompts 
educators to develop new equipment specifications for each 
school; however, CSP-1 was better than pa^t Detroit school 
projects. in this regard* • * 

• Owner )?ept changing equipment layout.s. af^ier original approval. 

^ We got bogged down in the review process. Sometimes there, 
were as many ^s nine different layouts for a single space, 
•* 

« Location of responsibility is an, administrative decision 
which has not yet beeri m^de. 

V 

There were a few suggestions for ir^provement : 

• Perhaps all equipment should be combined as a subsystem 
interfaced with other sub'systems. 

e Owner needs greater standardization of special subject rooms. 

« 1 would like to see an architect's capability directed to- 
ward this problem. 

• - There is a need for bulk purchase by grouping equipment 
' orders 

» - • 

e The situation may eventually change if we have more CSP»s 
because the educators would finally begin to see the reasons. 

on the special considerations involved with communications systems, 
one.a^.ded: • ' 

n • 

« O-ATier should make all audio- visual, signal, and communica- 
tions work part-of architect* s^responsibility, rather than 
contracted separately by an in-house group as currently 
practiced. • ^ 



4* Responses of Project Architects : 

Rather thah focusing on the construction phase itself, all these 
respondents. answered the first question by amplifying personal con- 
cerns abput prelininary phases:*** 

« Ir.prove scheduling through greater participation by every- 
one involved in building team. 

• Establish higher design qualities in the performance 
specifications . 



. • Eliminate vertical skin subsystefn, and thereby eliminate 
visual pollution. 

m. G^t regulatory agency approvals earlier, and seek to make 
rhem more definitive. 

« Reduce time sp&xt on project advisory committees. 

f> Encourage a greater number of bidders. 

Completely detach systems program from Board of Education 
operatibns. 

' ♦ Revise specifications* to put greater emphasis on durability; 
we need to recognize destructive tendencies of children. 

X 

Apparently architects see few opportunities for improving construc- 
tion completion phasds l5ecause their only suggestions were very, 
general: ^ - 

• Define responsibilities more clearly for MC and architect. 

• Quicker responses from owner are needed. 

Architects were concerned about delays that occurred in equipping 
certain rooms, and they responded sharply and unanimously: 

« All the delays were in the owner's operation. 

Much of the problem is with individual school principals. 



• Owner caused the delays; this, work should be carefully 
scheduled and the schedule adhered to. 

• There were late changes in room layouts by owner* 

o If owner is going to purchase equipment, he must do it pri<br 
to preparation of mechanical and electrical working drawings. 
. / » 

A recurring suggestion to alleviate equipment delays: 

• Total equipment design and bidding should be under architect's 
jurisdiction. V/e know from our experience in hospital work 
that this works better. 

HoWever, not every architect wants to undertake the total task of 
equipment design ^ coordination, and bidding: 

• Owner needs to move faster, but the present procedure of 
owner-purchased equipment is probably best. 

• Equipment could be handled by owner, but it ought to be 
early-bid, possibly as a complete separate subsystem* 



5. Response.s of Project Engineers : 

These interviewees stressed the organizational phases as a more 
beneficial aspect to change than actual construction: . *• 

• Another time, postpone preparation of nonsystems working 
drawings by architects and engineers until subsystems T 

' cbn*t;racts are awarded^ ' ^ ' 

• For a better engineering design performance^, owner should 
try qonmissionirtg engineers simultanopusly and co-equally. • 
with architects, rather than having. them as consultants 
emoloyed by architects. - j 

• -"Fast "track" conventional trade categories in , lieu of using, 
early subsyatems bidding;" innovative design from indbstry will 
never be generated by tfie size of program Detroit can muster.^ 

« /.Ithough teclpical reviev^ of engineering drawingi> was Hcjndled 
^ better on 'CSP-l — with savings of both time an^ money by 

avoiding some of owner's traditional double-checking 'procedr 
ores — 'owner needs to .further streamline his review pr'ocess. 

Altncugh engineers were less aware than 'other participants of prob- 
lems associated with late-arriving equipment, they observed: 

• Infornation on owner-purchased equipment was vety late, 
making it very difficult for us to design service connec- 
tions for power, water, draincige, gas, et cetera^ 

• Ov/ner was slov: coming up with approved layouts and. there 
v;as a lack of information; then ipany' area's were revised 
repeatedly. 



6. Responses of Management Contractor Personnel : 

Firr c ntrol of the entire building process was the aspect uppermost 
in the nines of the manager group. Several tbougK»t they could and 
should do nore themselves: 

♦ Have KC dc scheduling. 

• »\c s'ould do budgeting and estimating. 

9 Frovid/ for earlier and greater KC involvement. 

c Broaden' NC responsibility to include bidder recruitmeiit, 
.cesi'-jn review, guard service, temporary services, et cetera. 

hov.ever, i.or.c reco.-menda^ions also urg'ed more centralized authority 
fron other participants: ' ' 
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• stronger and more decisive owner role is .important. Uie 
man should fill this^ job., 

• Use or\e architect — one who cares how buildings go to- 
gether. It is an industry-wide problem that architects 
are disinter ested^^n field work and supervision. • 

e More comprehensive scheduling is needed and a method of 
forcing everyone td meet schedules. * 

Other suggestions were random: . \^ 

• .Owner needs to quicken pace; the biggest .potential time . 
savings are pre-bid, prior to any real building industry 
involvement. ^ 

« Some ^irchitects on ^SP-1 had a poor attii:ude. Tindhgood 
^ ' architects I - ^ 

• 0/;ner should work with industry in early stages. For ex- 
ample^ I, would recommend 'worKing with masonry contractors 
to develop an improved vertical skin subsyst^em. These 
contractors are v;illing to learn and to try new things, 
but they completely lack engineering expertise. ^ 

t ** 
The hC personnel were little involved with the problems of owner- 
purchased equjlpment; therefore the second question was not asked. 

7. Responses of Contractor Representatives : 

Virtually all answered , the que;5tion on construction completion by 
re- emphasizing prior "Statements relating to particular concerns: 

• Standardize more elCyiients of building design. 

* • Get code approvals prior to bidding. 

Like other respondents, they recommended a firmer hand on thp 
rudder : ' ^ ^ 

© CSP-1 lacked clear administrative head. Responsibility was 
split between KC, owner, and architect. Most important 
problem to solve is v;ho is going to be in command. 

• Give design commissions for several simultaneously-built 
projects to one architect. 

Contrary to predictions, hibwever, contractors confirmed their 
acceptance of the VC as coordinator of separate prime contracts: 

• I recommend bringing in the MC earlier to help vdth bidding. 
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• We prefer bidding directly to owner; a subcontractor may 
never get paid by a GC. - . s 

• Have MC handle scheduVing. 

Off othej topics there was less agreement T On performance specifi- 
cations, these contradictions: 

m Early bid certain trade sections such as all of undcirground 
mechanical work» Plumbing ^should be included as a subsystem 
bid with performance -specifications. This makes sense be- 
cause there are plenty of plumbing codes to protect owner.' 

V 

• Next time, use only prescriptive §lpecifications. 

0 Use all available methods of expediting — phased bids, bulk 
bids, CPM scheduling — but do not use performance specif ica- _ 
tions because they leav^ engineering of components to contractor^. 

Also there were mixed views on interface responsibilities: 

m Next time, contractors should be enc^iuraged to do more home- 
work — that is, interlacing — prior^ to bidding and those /* 
agreements s;,ould be in v/rlting;. , ' 

^ Interfacing JLs an imposition; it forces me to divulge in- 
formation to another contractor* 

• On CSt^-1, bid^ers^ did not pre-engineer or int-erfacc adequately. 
If we are going this direction, ov/ner must insisjb on more 
thorough engineering and interfacing prior to bidding* Also, 
owner rust insist on identification* cf all subcontractors and 
suppliers in order to ceter' post-bid "shopping" that lessens,' 
quality. ^ ' 

Several contractors expressed concern with communications. They ' 
recommended ouner devote extra effort to pre-bid information meet- 
ings, 'others stressed related a'spects: ' ' > , i ^ 

^4 ' % 

© Job meetings should be more formally organized, and more 

carefully documented. aIso, they should be chaired by someone 
who knows Jiow to run a meeting o New techniques should be uscd» 
For example, a tele-copier at each job*,site would be a good 
investrr.ent; bulletins could be out in five minutes. 

• Owner contract forms are archaic — as even the owner's 
business office admits. The forms should be revised. 

Because most contractor representatives v;ere not involved with , 
owner-purchased equipment installation, they v;ere riot questioned 
on that topic. However,, one interviewee, concerned with the slow 
procedures he observed in installation of conjnunications work, 
remarked: 
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♦ The owner woyld find it advantageous to put all public 

address systems, signals, TV, and so on, under a basic con- 
tract 'with the v^ork designei and ^ supervised by the architect 
and engineer* Alternatively,^ the ov.ner could bid' thia work 
separately, and then assign *it to the prime electrical 
contractor • 
*. 

8* SUMMARY of RESPONSES on COMPLETING and EQUIPPING the BUILDINGS ; 

Althou^ the questions focused on construction completion and the 
equipping of buildings, a large proportion of interviewees made 
summary recommendations that pertained* to preparatory activities V 
of pre-construction nature. A concern with preliminary planning 
stages was particularly ev^ident with the architects, doubtless be- 
cause they i^pe most directly affectedl The engineers took the 
t?ccasion to reiterate their dissatisfactions with sharing engo^nee;:- 
inc resp'onsibilities with 'others* * Like the engineers, the manage- 
ment contract6r personnel expressed a v/illingness to take on greater 
responsibilities. Their basic plea, however,' was' for the entire 
construction operation to be organised under firiuer control. Con- 
tractor representatives had^many opinions, sometimes contradictory, 
about smoothing out construction procedures. Although not every ^ 
contractor likes perfdrmance specifications nor interface re- 
sponsjjbilities — they have all accepted the idea of separate 
prime con-tracts, bid early' of late as required, and managed by 
an agent of the owner. ^ . , 

V/hen asked to respond to the quite general question on Jhow con- ' ■ 
^truction dbuld be accomplished more easily and successfully, a 
preponderant number of participants affirmed support for major con- 
cepts of. CSP-1 (systemization, industrialization,^ phased bids, bulk 
bids, et cetera). They generally directed major complaints or 
recomenaations for change at other participant' <>roups^ However, 
the ov/ner administrators, staff i and Consultants were most critical 
of their own organization. * Flaws and failures in the ov;ner*s 
decision-making proc^ess Kerd emphasi:;eG. The criticisms were 
numerous* and diverse, particularly in regard to equipment procurer- 
ment functions. .£a:chitects join^ in verifying the nature of 
these. delays. The consensus of all ^Participant groups is that , 
administrative rather than technical problems princ^ipally in- 
hibi.t a prompter compl^etion and equipping of buildings. 
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owne'r;s:postscript & perspective: 



The popular phrase "building team" is a convenient euphemism for 
interconnected rel^^tiohships that are basically adversary — it 
only because they' are qontractual.' In either, conventional 
arrangements (owner-architect/engineer; owner-genial contractor) 
or in non- traditional patterns like CSP-l (owner-architect; owner- 
managetient contractor; owner-multiple prime contraptors) the build- 
ing team is a carefully balanced group of skilled |j5erformers ful- 
filling contract agreements. They^may be cooperative, hdt they 
have different motivations and viewpo'ints. Certainly, the views . 
of the, forty- two participants recorded in the preceding pages are 
disparate. Often the recommendations are contradictory. * Yet^ in 
the balancing act of building, the owner creates the team and is 
. the fulcrum of every contract. These concluding pages review the 
overall process and identify major points of. consensus which, from 
the owner • s Istancjpbint, will assure better future performance^ 

A. DESIGN & ORGANIZATION: 

1. Cluster projects . For the owner, particularly, there^are fewer 
serioOs problems with a coordinat^ed roulti- project endeavor. The 
great majority of .participants favor further developments similar 
in nature tp CSP-1. Indicatipns are th^ owner should organise 
improved p^6grams somewhat larger 'than the initial one. 

2. geek commitment . A very^few participants were reluctant to 
adapt tp changed roles imposed by systems methodology^ For a 
future program, earlier and broader owner staff participation 
should be encouraged.. Careful attention should be given to re- 
cruiting architects committed to the basic concepts. 

3. Expand industi/ialization . On-site construction costs continue 
to rise more steeply than off-site fabrication co'sts, a fact demon- 
strated by CSP-1 •s '^lower subsystem prices. Most participants, advo- 
cate a futile program organized to expand industrialization^ 

^» Increi^se systemlzation . Two of the CSP-1 subsystems (ATMOSPHERE 
and VERTICAL SiCp^) received significant criticism, and should be 
recor\sidered for a subsequent program. However, there was strong 
endorsement for the basic approach. Most particip^ts favored add- 
ing several new component groupings for increased savings of cost 
' and time. 

5. E ncoturaQe standardization . Although no^one recommended "stock 
plan" schools, 'there was encouragerrtent for greater use of repeti- 
tive elements including not only building systems components 
(e.g., st^dard doors, frames, hardware) but certain equipment 
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layouts for specialized* instr\ictlotial areas (.e.g., shops, labora- 
tories) which are,coOTaon to many secondary achools* In addition 
to^ initial cost, savings, long term niaintcnance economies were 
cited as ah important inducement for the owner. 

6. Encourage flexibility . Agreement was general that GSP-1 schools 
.are more, adaptable to educational change than conventional buildings 
Participsuits recommended that the owner revise educational specifi- 
cations to clarify performance standards and to identify commonali- 
ties of program in order to reduce curricular compartmentalization 
iind encourage, use of simplq, wide-span, flexible spaces to accom- 
modate diverse functions. 

7c Retain architect talents . Despite encroachments on the archi- 
tect's traditional role and despite occasional adverse criticisms 
all participants agreed that nn architect is needed to synthesize 
and personalize owner requir^anents. The evolving pattern is to 
preserve the archit-ect^s role by limiting it and/or reinforcing it 
with supplenental services. 

8. Simplify construction . As predicted, a multi- project program 
the size of CSP-1 will not generate technological iniiovat^on from 
industry.^ However, such a program, although basically conventional 
in compon^t design, fosters the development of more logical and 
adaptable subsystems by adding to national prodjiction arid influenc- 
ing local building codes, thus simplifying subsequent construction 
programs* ' " \ ' 
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B. DOCUMENTATION & BIDDING; 

1. Recruit b.Ldders > Industrialized construction requires the inter^ 
ested participation of t>oth national manufacturers and local labor 
forces. The owner, it waB suggested, sViould^actively recruit represent^i- 
tives of both groups and seek to encourage their joint venture bidding. 

2* Limit performance specifications . Fev^participants fully underr 
stood or supported the intent of performance specifications to take 
advantage of industry expertiseand, thus, to cz^eate new options for 
the owner.. Design professionals and Itocal contractors Were particu- 
larly dissatisfied with' the shifting of respq^sibilities brought 
about by us^ of performance specifications. The general viev is that 
their use should be limited to very leirge miilti-projeict programs' 
where national manufacturers will take an active developmental role^ 
or to particular subsystems where the owner* s needs are simply not 
met by an available component. If performance specif icat^.ons are 
used, it was agreed, responsibility of bid review and approval must 
be carefully as;signed and defined from tJie outset. , 

3. Demand pre-bid documentation . An area of particular difficulty 
with performance- type specifications was the responsibility of subsys- 
tem bidders fco meet "mandatory interface" requirements. ^ ^Indications 
are that vthe problem would be alleviated in a future program by insis- 
tence on more precise and complete contractor-prepai^ed documentation 
<tt bid time, including identification of bidder- employed engineers. 

4. Spj5cify review responsibilities . Under CSP-1 contract agreements, 
the owner expected architects and engineers, v^o were presumably pai'i 
the usual full professional fee,, to review "pre-engineered" drawings 
prepared by fabricators. The o^ner^s expectation was met by strong 
objections from certain enginf:iers, indicating that future 9Wner- 
aifchitect/engineer agreements must^ be even more explici}: in outlin- 
ing these tasks when contractor participation in design io intrinsic 
to the process. , . ^ 

5. Utilize phased bidding . Phasth^pf bids to get an early start on 
construction or to get an early "firm determination of specific costs,. 
,is nw acceptable tc virtually all builciing team participants. An \ 

important secorfdary advantage occurs because of a more direct and re- 
sponsive relationship between the owner and the multiple prime contractors 

6. Expand bid packages' . All groups expr:fissed belief in the econ-^ . . 
omic advantages, of bulk bidding of multiple projects which have 
component, commonalities. Th^ recommoidation wa.^ that the owner, 
Jeek to cluster projects with characteristics of similarity and 
simulvaneity in groupings of sufficient* size to attract the ar<=^a«s 
most competent contractors. • « " / 
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C. CONTROL .of tlAAE & MONEY: 

Economize via procedures . No one sugges,ted ^hat Detroit's 
schools are*other than austere. :Most participants believed 
that further economies vdll be in the area' o'f procedural change 
rather than product change'. They were in general agreemait that 
the 2u:chitect«s ability to control* costs is quite limited, and 
that most time-cost factors are in the owner's hands* - 

2. Attract bidders . Although most high costs associated with 
building in a metropolitan area are unavoidable^ some of the 
qwner's^ higher* than-average costis are self-generated* To en- 
courage the economies inherent in competition the owner must be 
concerned with his own reputation in, the local construction in- 
dustry.. He must seek to make his projects more attractive to 
competent contractors through such means as speeding payment 
procedures an^l eliminating superfluous or redundant inspection 
au-thorities. 



Economy via .acceleration . CSP-1 construction experience 
provided further evidence of the close correlation between^ speed 
and economy, thus emphasizing the importance not only of off-;5ite 
fabrication but modular coordination and interface ta^ facilitate 
rapid* on-site assembly of components. 

4.. O&mpress preliminaries , ^5ajor delays occur in preliminary 
phases, prior ^to construction^ and outside of contractor juris- 
diction, prompting the recommendation from all respondent cate- 
gories that scheduling control must expand to cover all owner 
a^c^vities, and must* commence at project outset* 

5. 'Strengthen schedule enforcement . The schedule is the instru- 

or communication which knits togeth^ myriad diverse building 
team a£t3.yities. Although most participants resist being forced 
to adhere to precise time constraints, all recognize the ir^^rtance 
of scheduling. A repeated recommendation was for schedules to be 
enforced more vigorously. 

6. Itt^rove schedule comprehension . The ^predominant view is that 
computer technology is inadequate to express scheduling ideas 
understandably. Computer printouts need graphi(::^.illustration 
such as bar charts,"^ well as persorial--'translation and even 
persu^feion.^ However, a more-s^Tous problem is that specifica- 
tions' incorporating schedules are often unread. In a futuxw* 
program, bidders* m^jst be compelled to read and understand bind- 
ing scheduj.es incorporated in contract documents. 



?• Retain Inducements » Among time control techniques^rov^ to 
work for,CSP-l were financial p^alties (per diem charges) for 
being late and financial rewards {reduced retainage) for being on 
time.. Practically all p2u:ticipalits favored the use of cash fJow 
to regulate the pace of construction, and most x^ecommended that 
the penalty and reward methods should be us,ed more precisely^ and 
rigorously another time* 



D. MANAGEMENT-of CONSTRUCTION OPERATIONS: 



t 

1. Expedite contract awards . All CSP-1 participants recognized 
that phased bidding and bulk bidding techniques require v^y 
prompt owner action* Implicit in the successful management of a 
future program is continuation of a policy that authorizes owner's 
staff to award contracts within established budget limitations. 

2. Centralize owner supervision . There was , virtually unanimous 
support from participants for CSP-l's effort to channel all the 
owner-oriented construction phase activities through one staff 
person designated as Construction Coordinator^ rajther than using 
specialized and diverse inspection/supervision authorities. A 
similar arrangement was emphatically recohanended for future 
programs* 

3. Clarify supervisory tasks . Use of certain construction com- 
ponents designed or ^engineered by bidders, prompted the feeling on 
the part of particular architects and engineers that they were 
somehow absolved of the design professional's normal supervisory 
functions. This limited viewpoint points up the importance of 
defining explicitly in owner-architect/engineer agreements the 
nature of supervision expected* 

fimploy professional manager * Although there we^e repeated 
requests for strong owner direction, practically all participants 
recognized that the owner could not undertake all the diverse 
tasks of budgeting, estimating, scheduling, inspections, reports, 
and records* Despite conflicting opinions as to who is qualified 
to be a construction manager or management contractor and despite 
disagreements on the exact scope of such responsibilities, there 
is consensus that' someone must fill this role, serving the owner 
on a professional basis for either phase bid or ntulti-project 
programs* * ' 

5* Strengtlien management role * Although most owner's personnel, 
pref erj the more, personalized relationships and centralized respon- 
sibility of traditional contracts with axchitect and general con- 
tractor, the need for economic controls has called for alternative 
managerial relationships., ^ From every group there were recommenda- 
tions !that management services be est2iblished earlier fbr a subse- 
quent ! program, and that the management group be given authoi^ity 
for more decisive action regarding on-site cbnstxruction activities 

6. Enforce testing requirements . Responses indicate thgt bidders 
do not object to rigorous test requirements and the submission of 
testing datat even though they do object to shoyldering major re- 
sponsibility for investigating building codes and dealing directly 
with regulatory agency personnel. Recommendations to the owner 
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were for more tests, stricter enforcement, and more thorough 
evaluation of documentation* accompanying proposals* 

*» « 

7. Retain codes consultant . A major unanswered question is who, 
under the changed relationships, is responsible for securing 
regulatory agency approvals* The owner is well advised not only 
to define these .tasks clearly in the professional £tnd/or construc- 
tion contract documents, but to retain a codes consultant to 
monitor the operation from the outset of design. 

8. Concentrate equipment planning . Equipping of buildings by 
the owner has been delayed because of excessive departmentalisa- 
tion both in design and delivery. The majority recommendation 

to avoid late completion of projects was for more direct and con- 
solidated ov;ner authority, particularly in pneliminary design phase^ 

9* Assign equipment responsibility . Participants unanimously 
recommended compressing the equipment planning process and initiat- 
ing it sooner. Many recommended assigning architects to be resjDon- 
sible for design, bidding and installation of all furniture, ^ ^ 
machines and other instructional equipment, as well as all audio- 
visual and communications equipment now handled by the^owper.. 
However, there also were somewhat opposirtg recommendations that 
the owner retain the present economic advantages of dir^t bulk 
purchase and delivery, but employ architectural advice as a supple- 
mental .service in order to provide the necessary earlier and more 
complete design participation. 



